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INVENTORY OF TOTAL ACTIVITY DISCHARGED

Table 1 is a summary of data obtained from a network of stations
which monitor Laboratory waste effluents. The physical locations of
these stations are shown in Figure 1. Figures 2 and 3 compare the
release of radiocactive waste on a monthly basis. Figure 4 shows a
comparison of the volumes of liquid wastes handled.

A total of 17 curies of radiocactivity was discharged into White Oak
Lake this month. The bulk of this was ruthenium which seeped from the
waste pit disposal areas. The strontium release was 420 millicuries;
370 millicuries of this amount came from the Bethel Valley area.

The 300 millicurie difference between the total strontium measured
at stations 1 and 2 and that measured at station 3 is more apparent this
month because of the low discharge from the process waste system measured
at station 1. The difference, however, is not unusual. During the year
196k, the average monthly difference was 270 millicuries.

The average monthly release of strontium to White Oak Lake in 196k
was 600 millicuries as compared to an average of 800 millicuries in 1963.
In 196l the process waste discharges (station 1) accounted for 250
millicuries, or 42% of the total. Another 20 millicuries per month,
average, was measured at station 2 and 60 millicuries at station 4 to
account for 330 millicuries or 55% of all strontium released to White
Oak Lake. The balance of 270 millicuries, cannot be accounted for by
measurements made at the monitoring stations and appears as the

difference between the total measured at station 1 and 2 and the




measurement at station 3. It is estimated that approximately one-half

of the 270 millicuries was released from known sources, such as the
laundry (probably less than 10%) and storm sewers, that are not routinely
sampled, and it is speculated that the other half came from the creek bed
itself--from old deposits left there years ago when the Laboratory

releases were relatively high.
PROCESS WASTE TREATMENT AND DISCHARGE TO WHITE OAK CREEK

A total of 13.3 million gallons of waste carrying 250 millicuries
of radioactivity was discharged into White Oak Creek. The process
waste flow did not exceed plant capacity this month and it was possible
to recycle part of the plant effluent at a continuous rate of 50 gallons
per minute. As a result, the decontamination achieved by the plant
continued to be very good (Table 2). This was made possible by the
separation of 4500 area waste so that the contaminated waste could be
treated more intensively.

The principal sources of waste discharged into the system are
listed in Table 3. An additional 6.1 million gallons of waste from the
4500 area were discharged directly to‘the creek and are not included in

the table.
INTERMEDIATE-LEVEL WASTE

A total of 315,890 gallons of waste was pumped to the soil
disposal area this month. Distribution between the trenches was as

follows:
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Gallons
1. Trench 5 182,850
2. Trench TA 63,320
3. Trench 7B 69,720

Major contributors to the system were as follows:

Gallons
1. Building 3019 59,610
2. k500 Complex 51,510
3. Reactor Complex h5,640
b, Radioisotopes Processing Area 23,470

5. TFission Products Development Laboratory 16,660
The waste from the Fission Products Development Laboratory is currently
stored separately at the South Tank Farm for possible future reprocessing.
Seep streams draining the Trench 5 and Trench T areas were sampled
during the month. Estimates of discharges of several nuclides are

tabulated below:

Nuclides Curies Discharged in 31 Days
1. Strontium 89-90 ‘ 326 x 1072
2. Cesium 137 2 x 1073
3. Ruthenium 106 2
L. Cobalt 60 1

Table U4 is an inventory of the nuclides transferred to the soil

disposal area. .




GASEQUS WASTE SYSTEM

The total discharge from the air handling systems was 1.9 curies.
The activity was practically all Il3l released from the 3039 stack.
Only 2 millicuries of filterable activity was discharged. Table 3
compares the stack releases on a monthly basis.

The release of 1131 from the main gas disposal systems increased
from a monthly average of 4.5 curies in 1963 to 7.0 curies in 1964,
The 196k increase resulted from discharges made in February, March and
April. The releases during the other nine months were all below the
1963 average (Figure 4). The filterable activity released in gases
averaged 10 millicuries per month in 1964 and 35 millicuries per month

in 1963.




\Nn

TABIE 1

ACTIVITY RELEASED IN LIQUID AND GASEQUS WASTES

Monitoring Activity
Station (Curies)
1 Total
Scurce Number Sr Ru106 cs137 Total2
Liquid Waste to
Wnite Oak Creek
Process waste 1 0.06 < 0.1 =~ 0.07 = 0.25
none
Miscellaneous discharges from 2 0.01 0.01 detected 0.02
east end of plant
Total discharge from Bethel 3 0.37 0.03 0.65 1.05
Valley area
Total discharge from Melton Y 0.05 < 0.01 0.05 0.10
Valley area
none
East waste pit seepage 5 < 0.001 8 Jdetected 9
none
West waste pit seepage 6 0.002 6 detected T
Total discharge from all 3,4,5,6 0.42 1h 0.70 17
sources
White: Oak Dam to Clinch T 0.39 12.82 0.15 15.46
River (Health Physics
measurement)
Gaseous Waste3 R
3039 Stack 8 1.83
3020 Stack 9 0.08
3018 Stack 10 < 0.01
Total activity in gases released 1.91

lRefers to Fig. 1
2Includes other nuclides not listed here

3Activity primarily 1131 a5 noted in text




TABLE 2

PROCESS WASTE TREATMENT AND DISCHARGE TO WHITE OAK CREEK

WASTE VOLUME TREATED THIS MONTH: 11.1 x 106 gallons

TOTAL WASTE VOLUME DISCHARGED

TO WHITE OAK CREEK THIS MONTH: 13.3 x lO6 gallons

PLANT EFFLUENT AND

PLANT INFLUENT SETTLING BASIN DIS-

PERCENT REMOVED BY
TREATMENT PLANT &

NUCLIDES (Curies) CHARGE (Curies) SETTLING BASIN
Total Srt 0.83 0.06 93
Rul03,106 0.6k ~0.0T -
cob0 ~0.06 ~0.05 -
cst3T 0.13 ~0.07 -
Gross Beta

Analysis 35 ¢/m/ml 3 ¢/m/ml 91

lpast analyses indicate that "Total Sr" is greater than 90% sr90
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LIQUID WASTE

Release to Clinch River

Radiocactive contamination of the Clinch River resulting from ORNL
waste discharges was 1.92% of the maximum permissible concentration.

The main contaminants were strontium and ruthenium, contributing 90.T%

and 6.T%, respectively, to the percent of MPCy. Figure 1 compares the

river contamination on a monthly basis. The comparatively high concen-

trations shown for this month and that for the year-to-date were caused

by low river flows. The average flow this month was one-third of normal.
White Oak Creek Monitoring

A total of 3.27 curies was released to White Oak Lake. The activ-
ity consisted of 2.0 curies of ruthenium, 0.49 curie of cobalt, 0.46
curie of strontium, and 0.32 curie of cesium.

The ruthenium, cobalt, and approximately 30% of the cesium came from
the waste pits and trenches that are no longer used. The discharge from
the process waste system accounted for 40% of the total strontium release.
Approximately 10% of the strontium came from the Melton Valley area, but
the operation responsible for the discharge could not be identified. The
remainder of the strontium (50%) was probably scoured from the creek bed
which was contaminated by relatively high releases years ago.

A summary of creek monitoring data is given in Table 1. Figures 2
and 3 compare releases of activity into White Oak Lake on a monthly and
annual basis.

Process Waste

A total of 11.8 million gallons of low-level waste was chemically



treated at the Waste Treatment Plant. The efficiency of the treatment
process was normal; gross analysis indicates that 86% of the beta emitters
were removed. A summary of plant operation is shown in Table 2.

Table 3 lists the principal socurces of activity discharged into the
process waste system. Figure b compares the strontium releases from the
brocess waste system to the creek on a monthly basis. The increase in the
strontium release this year is due mainly to the intermediate-level waste
evaporator operation begun in March. A project is now under way to in-
stall an ion-exchange column at the evaporator to reduce the activity in
the waste condensate discharged to the process waste system. Figure 5
compares the volumes of process waste handled on a monthly basis.

Intermediate Level Waste
The evaporator operated at an average rate of 385 gph. A table of

significant operating data is given below:

Gallons

Total volume generated ) 267,000
Volume transferred to evaporator 277,000
Volume of concentrate returned to tank farm 12,000
Volume of concentrate transferred to shale 40,000

fracturing

Tank farm free space at beginning of month 323,000
Tank farm free space at end of month 361,000
Main contributers to the TLW system were as follows: . e
Gallons

Building 3019 59,000

Fission Products Development Laboratory 59,000



Gallons
4500 Complex 36,000
Reactor Complex 29,000
Radioisotope Processing Area 13,000

Figure 6 compares the volumes of waste handled on a monthly basis.
Gaseous Waste
A total of 0.89 curie of gaseous radioactivity was discharged from
the ORNL stacks. The activity was identified as Y3'I. The total dis=
charge of particulates was less than 0.0l curie. Figures T and 8 com-

pare the gaseous waste releases on a monthly basis.
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Fig.7. Total Activity Released in Gaseous Waste (Mainly
1311. Does not Include Rare Gases or Other Non-adsorbable Species).
ORNL's Maximum Permissible Operating Level is 13 curies Per
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TABLE 2

PROCESS WASTE TREATMENT AND DISCHARGE TO WHITE OAK CREEK

WASTE VOLUME TREATED THIS MONTH:

TOTAL WASTE VOLUME DISCHARGED
TO WHITE OAK CREEK THIS MONTH:

11.8 x 10° gal

13.7 x 106 gal

PLANT EFFLUENT AND
PLANT INFLUENT SETTLING BASIN DIS-

PERCENT REMOVED BY
TREATMENT PLANT AND

NUCLIDES (Curies) CHARGE (Curies) SETTLING BASIN
Total Sr2 0.93 0.19 80
103,106p None None --
60(3 o 0.06 None 100
13Tes 0.91 0.13 86
Gross Beta Ly c/m/ml 6 ¢ /m/ml 86

8Past analyses indicate that "Total Sr" is greater than 90% 90sr.
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TABLE 4

ACTIVITY RELEASED IN GASEOUS WASTES

Activity®

Area Stack No. (Curies)
HRIAL 2026 0.0k
Central Radiocactive Gas Disposal Facilities 3039 0.81
Radiochemical Processing Pilot Plant 3020 0.03
Graphite Reactor Building 3018 < 0.01
MSRE 7512 0.01
HFIR 7911 < 0.01

Total activity in gases released 0.89

8pctivity primarily 1311 as noted in text
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LIQUID WASTE
Release to Clinch River

Radioactive contamination of the river resulting from ORNL waste
discharges was 0.6T% of the MPC,, for a release to an uncontrolled area.
The primary contaminant was strontium, contributing 93% of the measured
percent of MPC. Figure 1 compares the river contamination on a monthly
basis. Data pertaining to the White QOak Dam were provided by the Health
Physics Division

White Oak Creek Monitoring

The radiocactive waste discharged into White Oak Lake amounted to
2.03 curies. More than one-half of the activity, primarily ruthenium
and cobalt, came from the ground disposal areas. Cesium, released pri-
marily from the process waste system, totaled 0.37 curie. The strontium
contamination amounted to 0.50 curie; 0.25 curie was released as process
waste, 0.16 curie is attributed to the creek drainage system and 0.09
curie came from the Melton Valley environs. There was no significant
release of alpha contamination to the creek.

The creek monitoring data are summarized in Table 1. Figures 2 and
3 compare the releases of activity into White Oak Lake on a monthly basis.

Process Waste

Approximately 11 million gallons of process waste were chemically
treated this month. A summary of plant operation is shown in Table 2.

Table 3 lists the principal sources of radiocactivity discharged
into the system. Figure 4 compares the strontium releases on a monthly

basis and Figure 5 compares the volume of waste handled.
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Intermediate-Level Waste
The evaporator operated at an average rate of 389 gph. A summary

of operating data is listed below:

Gallons
Total volume generated 261,000
Volume transferred to the evaporator 280,000
Volume of concentrate returned to tank farm 20,000
Tank Farm free space at beginning of month 551,000
Tank Farm free space at end of month 550,000

The main contributors to the IIW system were as follows:

Gallons
l. Reactor Complex 52,000
2. Building 3019 40,000
3. 4500 Complex 31,000
L.  Building 3026 26,000
5 Radioisotopes Processing Area 26,000
6. TFission Products Development Laboratory 18,000
T« Building 3525 ) 10,000

Shale Fracturing Disposal of Intermediate-Level
Waste (ILW), Injection 3

A total of 83,000 gallons of concentrated ILW was disposed of by
the hydraulic fracturing method. The isotopic content, in amounts
greater than 100 curies, of the waste wag as follows: cesium, 17,000
curies; strontium, 9,000 curies; cobalt, 200 curies; and ruthenium,
LOO curies. The waste was injected at a depth of 862 feet - the same
slot also used for disposal of 163,000 gallons of ILW in injections 2a

and 2b. The slot was closed off with a cement plug at the termination



of injection 3. The material used in the injection and other pertinent

data are as follows:

Liquids Gallons
Concentrated waste 83,000
Water for start-up and wash-down 4,000
Water for disposal of excess solids 12,000
Tributyl phosphate 50
Total volume of ligquid injected 99,050
Solids Weight, 1b. 1b/gal
Portland cement, type 2 200,000 2.02
Fly ash 200,000 2.02
Attapulgite 95,000 0.96
Grundite 50,000 0.50
Total weight of solids 545,000 5.50

Gaseous Waste
The ORNL stack systems discharged 1.61 curies of activity. This
activity was primarily 1311, and most of it was released from the 3039
stack. The amount of activity associated with particulates was negli-
gible; 12 millicuries (cesium) were detected. There was no significant
release of alpha activity.
The stack releases are given in Table 4. Figures 7 and 8 compare

discharges on a monthly basis.
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(Health Physics Measurements at White Oak Dam)
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TABLE 2

PROCESS WASTE TREATMENT AND DISCHARGE TO WHITE OAK CREEK

WASTE VOLUME TREATED THIS MONTH:

TOTAL WASTE VOLUME DISCHARGED
TO WHITE OAK CREEEK THIS MONTH;:

10.9 x 106 gal

12.3 x lO6 gal

PLANT EFFLUENT AND
PLANT INFLUENT SETTLING BASIN DIS-~

PERCENT REMOVED BY
TREATMENT PLANT AND

NUCLIDES (Curies) CHARGE (Curies) SETTLING BASIN
Total Srad 1.11 0.25 78
103,106g, 0.06 0.06 0

60¢, None detected 0.01 -
137cs 2.26 0.50 8
Gross Beta 67 c/m/ml 13 c¢/m/ml 81
Analysis

®Past analyses indicate that "Total Sr" is greater than 90% DPsr.,
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TABIE L

ACTIVITY RELEASED IN GASEOUS WASTES

Activity®
Area Stack No. (Curies)
HRLAL 2026 0.25
Central Radioactive Gas Disposal Facilities 3039 1.35
Radiochemical Processing Pilot Plant 3020 0.01
Graphite Reactor Building 3018 < 0.01
MSRE 7512 < 0.01
HFIR 7911 < 0.01
Total activity in gases released 1.61

SActivity primarily 1317 as noted in text
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LIQUID WASTE

Release to Clinch River
Radiocactive contamination of the river caused by ORNL waste dis-
charges was 0.33% of the MPC,, for a release to an uncontrolled area (see
Figure 1). The main contaminant was strontium which contributed 96% of

the calculated percent of MPC,.

White Oak Creek Monitoring

A total of 0.48 curies of strontium, 0.15 curies of cesium, and 0.05
curies of ruthenium was released to White Oak Lake (see Table 1), The
0.22-curie difference in the strontium measured at Station 3 and that
measured in the process waste effluent at Station 1 may, in part, be ex-
plained by possible erratic sampling or analysis. The Waste Treatment
Plant efficiency normally varies between 80% and 85%; whereas, the analyt-
ical data ir Table 2 shows the plant to be 957 efficient. Anorher possible
explanation for the difference between the measurements made at Staticns 1
and 3 is the leaching of activity from Burial Ground 4. The only apparent
source of the activity (0.2Z curies) measured in the Melton Valley branch
at Sctation 4 is Burial Ground 5., There was no significant release of
alpha activity.

A comparison of this month's strontium releases to those of previous

months is shown in Figures 2 and 3.

Process Waste
A total of 12 million gal of waste was treated this month. A sum-
mary of plant operations is given in Table 2. Table 3 lists the individual

waste releases into the system; Figure 4 shows a monthly comparison of the

volumes of waste handled.
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Intermediate-Level Waste

The evaporator operated at an average boil-down rate of 265 gph. A

summary of operation is listed below:

Total volume generated
Volume transferred to evaporator
Volume of concentrate returned to Tank Farm

Volume of concentrate transferred to shale
fracturing site

Tank Farm free space at beginning of month

Tank Farm free space at end of month

The main contributors to the ILW system were as follows:

1. High Flux Isotope Reactor

2. Fission Product Development Laboratory
3. ORR, LITR, and BSR

4., 4500 Complex

5. Building 3019

6. Radioisotope Processing Area

7

. Transuranium Processing Plant

Gallons

200,000
199,000
12,000

11,000
576,000
574,000

Gallons

56,000
29,000
28,000
24,000
22,000
13,000
12,000

A monthly comparison of the volumes of ILW generated is shown in

Figure 5,



Shale Fracturing Disposal of ILW Injection 5

A total of 81,800 gal of concentrated ILW was injected into a new
fracture at a depth of 842 ft. The waste contained 500 curies of strontium,
69,400 curies of cesium, 300 curies of ruthenium, and 100 curies of cobalt.
The slot was overdisplaced with water at the termination of the injection.
Materials used in the injection are tabulated below. The mixtures are

listed in cthe order of their injection.

Solids Weight, 1b 1b/gal
Portland cement, type 2 188,390 2.2
Kingston fly ash 176,580 2.0
Attapulgite _76,200 0.9
Grundite 46,800 0.5
Total weight of solids 487,970 5.6
Liquids Gallons
Water only 1,140
Water with solids 490
ILW with solids 81,800
Water with solids 2,850
Water only 830
Total volume injected 87,110

Gaseous Waste
The ORNL stacks discharged a total of 0.21 curies of 1313 during the
period. There was no significant amount of filterable activity detected.
The individual stack releases are tabulated in Table &4; Figure 6 compares

the stack releases on a monthly basis.
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TABLE 2
PROCESS WASTE TREATMENT AND DISCHARGE TO WHITE OAK CREEK
WASTE VOLUME TREATED THIS MONTH: 12 x 106 gal

TOTAL WASTE VOLUME DISCHARGED TO

WHITE OAK CREEK THIS MONTH: 15 x 106 gal
PLANT EFFLUENT AND PERCENT REMOVED BY
PLANT INFLUENT SETTLING BASIN DIS- TREATMENT PLANT AND
NUCLIDES (curies) CHARGE (curies) SETTLING BASIN
Total Sr° 0.78 0.04 95
103, 106g, 0.08 0.04 50
60¢o 0.04 none 100
detected
137, 0.37 0.05 87
Gross Beta
Analysis 39 ¢/m/ml 1 ¢/m/ml 97
%past analyses indicate that "Total Sr'" is greater than 907 90Sr.
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TABLE &

ACTIVITY RELEASED IN GASEGQUS WASTES

Activity®
Area Stack No. (curies)
HRIAL 2026 < 0.01
Central Radioactive Gas Disposal Facilities 3039 0.21
Radiochemical Processing Pilot Plant 3020 < 0.01
MSRE 7512 < 0.01
HFIR 7911 < 0,01
Total activity in gases released 0.21

aActivity primarily 1311 as noted in text
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LIQUID WASTE

Release to Clinch River

Radioactive contamination of the Clinch River resulting from ORNL
discharges during the month of November, 1971, was 0.09% of the MPCW
(see Figure 1). The concentrations of the main contaminants, 305y, 34,

and 1311, were 0.07% MPC,, 0.02% MPC, and 0.003% MPC,, respectively.

CW
White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the
White Oak Creek sampling station are listed in Table 1. A monthly com-
parison of the strontium activity released into White Oak Lake is shown

in Figure 2.

Process Waste

A total of 3.2 million gallons of contaminated water was chemically
treated this month. Analyses of the Waste Treatment Plant influent and
effluent streams indicate that the removal efficiencies were 677 and 68%
for the 20Sr and gross-beta activities, respectively. A monthly compari-
son of the strontium activity released from the process-waste system to
White Oak Creek is shown in Figure 3. Table 2 lists the sources of waste
discharged into the system and compares the 303y and gross-beta discharges

from these sources.

Intermediate~Level Waste

The waste evaporator operated at an average boil-down rate of 322

gph. A summary of operating data is listed below:

Gallons
Total volume generated 191,000
Volume transferred to Evaporator 232,000
Tank Farm free space at beginning of month 250,000
Tank Farm free space at end of month 284,000
Evaporator concentrate returned to Tank Farm 7,000

Volume of concentrate available for hydrofracture 217,000
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A list of the major contributors of intermediate-level waste ig

given below. Figure 5 compares the volumes of ILW generated each month.

Gallons
Building 3019 17,100
Fission Products Development Laboratory 28,700
ORR and BSR 13,050
High-Flux Isotope Reactor 13,150
Radioisotopes Processing Area 21,300
4500 Complex 21,500

GASEQUS WASTE

The ORNL stacks discharged 110 millicuries of 131y this month. The
filterable particulate activities released during the period amounted to
194 microcuries. Inert gases released from the 3039 and 7911 stacks
averaged less than 1.6% and 0.4%, respectively, of the calculated maximum
permissible operating level for these stacks. Individual stack releases
are listed in Table 3; the total releases are compared on a monthly basis

in Figure 6.
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Fig. 4. Calculated Percent of MPC in Clinch River Due to ORNL Discharges.
(Health Physics Measurements at White Oak Dam)
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Fig. 2. Total 898r and 905, Released to White Oak Lake as
Measured at Sampling Stations 3 and 4 (See Fig. 7).
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Fig. 5. Intermediate— Level Waste Volumes.
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Fig. 6. Total Activity Released in Gaseous Waste (Mainly 1341; Does
not Include Rare Gases or Other Non-adsorbable Species ). ORNL's
Maximum Permissible Operating Level is 13 curies Per Quarter.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month of
January was routine. The total amount of 30gy discharged into White
O0ak Lake from ORNL sources was 344.2 mCi. Drainage from the burial
grounds, contaminated flood plains, and the dormat pit disposal area
accounted for 70 percent of this total. The Industrial Safety and
Applied Health Phydics Division measured a 391 mCi release of %0Sr at
the White Oak Dam sample station during the period. The activity emitted
with the gaseous wastes from the ORNL stacks remained low. The bulk of
this contamination was identified as 131?; the total release was less

than 1 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of January 1982 was 0.2%
of the MPCW (Fig. 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 83.7% of
the MPCw (Fig. 1B). At this sample point, very little dilution from the
river has occurred; therefore, this value represents the maximum percentage
MPCy; in the river that could result from ORNL waste releases.

During the month, 0.391 Ci of 90Sr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig, 2. The flows
for White Oak Creek and Melton Branch as measured at Stations 3 and 4 were
108 and ld+ and 32 x 10" cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total of
338.3 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 1,2 mCi of °9Sr was released by the Process Waste
Treatment Plant; 0.2 mCi of 305y was released from the 190 pond system;
and an additional 76.7 mCi of 20Sr was released from the sanitary system.

The following tabulation lists the measured amounts of 205r discharged
into the White Oak Creek and Melton Branch watersheds and the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from



Burial Grounds Nos. 1, 3 and 4 (White Oak Creek) and Burial Ground No. 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

905y pischarge (mCi)

By By
Measurement Difference
Flume 13.5
190 Ponds 0.2
Process Waste Treatment Plant 1.2
Sewage Treatment Plant _16.7
91.6
7500 Sampling Station 186.5
Burial Grounds Nos. 1 and 3, and Flood Plains 94.9
Station No. 3 277.7
Burial Ground No. 4 91.2
Melton Branch
7900 Area (HFIR and TRU) 0.7
7500 Area (NSPP and MSRE) 11,2
11.9
Station No. 4 60.6 48,7
Burial Ground No. 5
ILW Pit Disposal Area
East Weir 0.1
West Weir 5.8
5.9
Total 20Sr to White Oak Lake (StatiomsNo. 3
and No. 4 plus Ground Disposal Area) 344.2
Total 20Sr from Burial Grounds, Ground 240.7
Disposal Area, and Flood Plains
Percent 29Sr from Burial Grounds, Ground 69.9

Disposal Area, and Flood Plains




Process Waste

A total of 2,26 x 10% cubic meters of contaminated waste was chemically
treated this month. Of this amount, 1,77 x 10" cubic meters were released
to the Creek; the remainder was used for process operations such as back-
washing of filters.

A monthly comparison of the strontium activity released from the process~—
waste system to White Oak Creek is shown in Fig. 3. The main contributors to

the system are listed in Table 2. A brief summary of column gperations follows:

ION EXCHANGE COLUMN OPERATION DATA

Run No. Column Run Time, Hours m 3 Treated
569 B 38 748
570 c 40,5 920
571 A 41 778
572 B 47 801
573 C 55.5 976
574 A 48 817
575 B 39.5 722
576 C 50.5 860
577 A 53 940
578 B 47 888
579 C 43 830
580 A 28 477
581 B 38 647
582 C 46.5 791
583 A 38.5 750
584 B 41 931
585 C 42.5 928
586 A 36 743
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Run No.

587
588
589
590
591
592
593
594
595
596

597

6A

ION EXCHANGE COLUMN OPERATION DATA

Column

Run Time, Hours

38

43.5

43

38.5

46

34

40.5

42

48.5

41

41

m3 Treated

647

741

732

656

783

580

736

715

826

699

920
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Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting

period. The average boildown rate was 0.73 m3/hr.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 552.9
Volume transferred to evaporators 544,0
South Tank Farm Inventory:

No change during the period 596.8

Service Tank Inventory:

W-21, Beginning of Month 29.6
W~-21, End of Month 30.7
w-22, Beginning.of Month 40.9
W-22, End of Month 48.7
W-23, Beginning of Month 56.6
W-23, End of Month 79.2

Melton Valley Waste Storage Facility Inventory:
Total Volume at beginning of Month 730.7

Total Volume at end of Month 730.7

Preoperational testing of the equipment at the New Hydrofracture

Facility (Bldg. 7860) continued through the reporting period.
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A list of major contributors of intermediate level waste is given

below. Figure 5 compares the volumes of ILW generated each month.

Cubic Meters

Building 3019 49,8
Building 3508 2.2
Building 3503 4.9
Building 3525 4.8
Radioisotopes Processing Area 106.4
ORR and BSR 110.2
High Flux Isotope Reactor 20.0
Fission Products Development Laboratory 41.6%
4500 Complex 42.6
Building 3544 43.8

Transuranium Processing Area 17.5

Gaseous Waste

The ORNL Stacks discharged <1 mCi of gaseous 1311 this month. The
total amount of active particulates released during the period was less
than 249 yCi. Inert gases released from the 3039 and 7911 Stacks averaged
less than 0,6% and 0.7% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

*The storage tank pit has an inleakage problem from groundwater and this
is the volume of water jetted from the pit during the month. The "pit"
can only be jetted to ILW since it was designed in this fashion.
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Fig. 5. Intermediate— Level Waste Volumes.
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Fig.6. Total Activity Released in Gaseous Waste (Mainly
'3’1; Does not Include Rare Gases or Other Non-

Adsorbable Species). ORNL'S Maximum Per-
missible Operating Level is {3 curies per Quarter.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month of

February was routine. The total amount of 90sr discharged into White

Oak Lake from ORNL sources was 416.5 mCi. Drainage from the burial

grounds, contaminated flood plains, and the dormant pit disposal area

accounted for 76 percent of this total. The Industrial Safety and Applied

Health Physics
Oak Dam sample
gaseous wastes
tamination was

There was

period.

Division measured a 365 mCi release of 305y at the White

station during the period. The activity emitted with the
from the ORNL stacks remained low. The bulk of this con-
identified as 1311; the total release was less than 1 mCi.

one Unusual Occurrence (Report No. OP-83-1) during the




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of February 1982 was 0.2%
of the MPCy (Fig. 1A). The sampler at the confluence of White Oak Creek and
the Clinch River malfunctioned this month; hence, the contamination level
(MPCy, Fig. 1B) at this sample point, which represents the maximum percentage
MPCw in the river that could result from ORNL waste releases, is not avail-
able.

During the month, 0.365 Ci of 90gy passed over White Oak Dam,

White Oak Creek Monitoring

The strontium and gross-—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The flows
for White Oak Creek and Melton Branch as measured at Stations 3 and 4 were
115 x 10% and 34 x 10" cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total of
411.1 mCi of *Br into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.9 mCi of 20Sr was released by the Process Waste
Treatment Plant; 0.1 mCi of °0sr was released from the 190 pond system;
and an additional 73.3 mCi of 909Sr were released from the sanitary system,

The following tabulation lists the measured amounts of 90Sr discharged
into the White Oak Creek and Melton Branch watersheds and the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from



Burial Grounds Nos. 1, 3 and 4 (White Oak Creek) and Burial Ground No. 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

9035y Discharge (mCi)

By By
Measurement Difference
Flume 10.2
190 Ponds 0.1
Process Waste Treatment Plant 0.9
Sewage Treatment Plant 73.3
84.5
7500 Sampling Station 234.7
Burial Grounds Nos. 1 and 3, and Flood Plains 150.2
Station No. 3 342.0
Burial Ground No. 4 107.3
Melton Branch
7900 Area (HFIR and TRU) 0.8
7500 Area (NSPP and MSRE) 14.7
15.5
Station No. 4 69.1
Burial Ground No. 5 53.6

ILW Pit Disposal Area

East Weir 0.1
West Weir 5.3
s
Total 20Sr to White Oak Lake (StatiomsNo. 3
and No. 4 plus Ground Disposal Area) 416.5
Total ?0Sr from Burial Grounds, Ground 316.5

Disposal Area, and Flood Plains

Percent 905y from Burial Grounds, Ground 76.0

Disposal Area, and Flood Plains

et v T L Tt L i € O MG T AU TR T O AR A A Sh0e s e S AT LS ST APt TN S I BRI S8 bov (00 L SN D



Process Waste

A total of 1.86 x lOk cubic meters of contaminated waste was chemically
treated this month. Of this amount, 1.76 x qu cubic meters were released
to the Creek; the remainder was used for process operations such as back-
washing of filters.

A monthly comparison of the strontium activity released from the pro-
cess waste system to White Oak Creek is shown in Fig. 3. The main contrib-
utors to the system are listed in Table 2. A brief summary of column

operations follows:

TON EXCHANGE COLUMN OPERATION DATA

Run No. Column Run Time, Hours m3 Treated
598 A 37.5 673
599 B 48 817
600 c 46.5 796
601 A 48 817
602 B 32 545
603 c 38 783
604 A 33 750
605 B 41 823
606 c 34,5 587
607 A 42.5 724
608 B 40 719
609 C 46 816
610 A 32,5 587
611 B 33 852
612 c 46.5 833
613 A 36.5 618
614 B 39 664
615 c 38.5 656
616 A 43.5 699
617 B 29.5 503
618 C 43 732
619 A 46.5 806
620 B 31 477
621 c 20.5 454
622 A 46 1,045
623 B 40,5 829



Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting

period. The average boildown rate was 0.55 m®/hr.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 392.5
Volume transferred to evaporators 371.1
South Tank Farm Inventory:

No change during the period 596.8

Service Tank Inventory:

W-21, Beginning of Month 30.7
W-21, End of Month 52,1
W-22, Beginning of Month 48,7
W-22, End of Month 57.7
W-23, Beginning of Month 79.2
W-23, End of Month 105.3

Melton Valley Waste Storage Facility Inventory:

Total volume at beginning of Month 730,.7
Total volume at end of Month 770.4

This volume increase is due to the addition of 39.7m3 of a nonradioactive
high pH solution to W-30. This solution was produced during the testing
of the dry solids handling system at the New Shale Fracture Facility. It
will be disposed of during a future test injection at the Shale Fracture
Site.

Preoperational testing of the New Hydrofracture Facility was com-

pleted during the period.




A list of major contributors of intermediate level waste is given

below. Figure 5 compares the volumes of ILW generated each month.

Cubic Meters

Building 3019 32
Building 3508 3.6
Building 3503 11.9
Building 3525 8.0
Radioisotopes Processing Area 60,2
ORR and BSR 99.3
High Flux Isotope Reactor 22.4
Fission Products Development Laboratory 7.6%
4500 Complex 35.5
Building 3544 50.0
Transuranium Processing Area 10,1

Gaseous Waste

The ORNL Stacks discharged <1 mCi of gaseous 1311 this month. The
total amount of active particulates released during the period was less
than 56 PCi' Inert gases released from the 3039 and 7911 Stacks averaged
less than 0.87% and 0.47% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

Unusual Incidents

The upper pH limit of 9.0 was exceeded at NPDES Reporting Station No. 4
when an alkaline cement slurry was allowed to drain into the Melton Branch
watershed from the New Hydrofracture Facility. The cement was slurried during the
final phase of a preoperational test of the bulk handling system of the facility.

The incident is summarized in ORNL Unusual Occurrence Report No. 0P-82-1,

*The storage tank pit has an inleakage problem from groundwater and this
is the volume of water jetted from the pit during the month., The "pit' can
only be jetted to ILW, since it was designed ub this fashion.
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Fig. {A. Calculated Percent of MPCy, in Clinch River due to
ORNL Discharges*(ISAHP Measurements at
white Oak Dam).
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Tests show that complete mixing does not occur in the
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Fig. 2. 908r Released to White Oak Lake as Measured
at Sampling Stations 3 and 4 (See Fig.7).
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Fig. 5. Intermediate—Level Waste Volumes.
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Fig.6. Total Activity Released in Gaseous Waste (Mainly

13'I; Does not Include Rare Gases or Other Non-
Adsorbable Species). ORNL'S Maximum Per-
missible Operating Level is {3 curies per Quarter.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month
of March was routine. The total amount of 20Sr discharged into White Oak
Lake from ORNL sources was 513.0 mCi; drainage from the burial grounds,
contaminated flood plains, and the dormant pit disposal area accounted for
77 percent of this total. The Industrial Safety and Applied Health Physics
Division measured a 530 mCi release of 20Sr at the White Oak Dam sample
station during the period. The activity emitted with the gaseous wastes
from the ORNL stacks remained low. The bulk of this contamination was

identified as 1311; the total release was less than 1 mCi.




RADICACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of March 1982 was 0.3%
of the MPCy (Fig 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 18.8%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this value represents the maximum per—
centage MPCy in the river that could result from ORNL waste releases.

During the month, 0.530 Ci of 90sy passed over White Oak Dam,

White Oak Creek Monitoring

The strontium and gross—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The
flows for White Oak Creek and Melton Branch as measured at Stations 3 and
4 were 128 x 10" and 38 x 10% cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total
of 505.8 mCi of %0Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.5 mCi of %9Sr was released by the Process Waste
Treatment Plant; 0.3 mCi of 905y was released from the 190 pond system;
a total of 83.3 mCi of %9Sr was released from the sanitary system. This
release is higher than the amount reported last month, and it reflects
the precipitation rate which increased during the period.

The following tabulation lists the measured amounts of 30Sr discharged

into the White Oak Creek and Melton Branch watershed and the discharge



intoWhite Oak Lake from the ILW pit disposal area. Contributions

from

Burial Grounds Nos. 1, 3 and 4 (White Oak Creek) and Burial Ground No. 5

(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

30sr Discharge (mCi)

By
Measurement
Flume 11.1
190 Ponds 0.3
Process Waste Treatment Plant 0.5
Sewage Treatment Plant 83.3
T 95.2
7500 Sampling Station 233.9
Burial Grounds Nos. 1 and 3, and Flood Plains
Station No. 3 413.3
Burial Ground No. 4
Melton Branch
7900 Area (HFIR and TRU) 0.9
7500 Area (NSPP and MSRE) 15,9
 16.8
Station No, 4 92,5
Burial Ground No. 5
ILW Pit Disposal Area
East Weir 0.1
West Weir 7.1
7.2
Total %9Sr to White Oak Lake (StatiomsNo. 3
and No. 4 plus Ground Disposal Area) 513,0

Total %0Sr from Burial Grounds, Ground
Disposal Area, and Flood Plains

Percent 20Sr from Burial Grounds, Ground
Disposal Area, and Flood Plains
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By

Difference

138.7

179.4

75.7

393.8

7608



Process Waste

A total of 2.14 x 104 cubic meters of contaminated waste was chemically
treated this month., Of this amount, 2.08 x 104 cubic meters were released
to the-Creek; the remainder was used for process operations such as back-
washing of filters.,

A monthly comparison of the strontium activity released from the process-—
waste system to White Oak Creek is shown in Fig. 3. The main contributors to

the system are listed in Table 2. A brief summary of column operations follows:

ION EXCHANGE COLUMN OPERATION DATA

Run No. Column Run Time, Hours m3 Treated
624 c 38 864
625 A 38 862
626 B 34.5 897
627 C 36.5 865
628 A 26 864
629 B 29 659
630 C 33 710
631 A 23.5 631
632 B 32 548
633 c 44 711
634 A 37 641
635 B 25 568
636 c 36 817
637 A 43 642
638 B 34.5 587
639 c 46 817
640 B 30 545
641 C 54.5 958
642 B 50 852
643 A 57 975
644 C 57 921
645 B 59.5 1476
646 A 59 1136
647 C 62 1137
648 B 51 869
649 A 46 870



Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting

period. The average boildown rate was 0,73 m3/hr.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 545,5
Volume transferred to evaporators 539.4
South Tank Farm Inventory:

No change during the period 596.8

Service Tank Inventory:

W~21, Beginning of Month 52.1
W~21, End of Month i8.5
W-22, Beginning of Month 57.7
W-22, End of Month 97.4
W-23, Beginning of Month 105.3
W-23, End of Month 134.6

Melton Valley Waste Storage Facility Inventory:

Total volume at beginning of month 770.4

Total volume at end of month 788.4

The preoperational testing of the New Hydrofracture Facility was
completed this month when approximately 30,000 gal of noncontaminated water
was slurried and injected into a new slot at a depth of 1096 feet, This
injection served the dual purpose of training the service group persomnnel

and demonstrating the mechanical readiness of the disposal plant,




A list of major contributors of intermediate level waste is given
below. Figure 5 compares the volumes of ILW generated each month.

Cubic Meters

Building 3019 31.9
Building 3508 1.7
Building 3503 3.7
Building 3525 4,7
Radioisotopes Processing Area 65.1
ORR and BSR 112.7
High Flux Isotope Reactor 33.1
Fission Products Development Laboratory 72,0%
4500 Complex 41.3
Building 3544 35.9

Gaseous Waste

The ORNL Stacks discharged <1 mCi of gaseous 1317 this month. The
total amount of active particulates released during the period was less
than 130 v Ci. Inert gases released from the 3039 and 7911 Stacks averaged
less than 1.2% and 0.3% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

Unusual Incidents

During the slotting operation of the test injection at the New
Hydrofracture Facility, the slotting tool became plugged with sand and it
became necessary to retrieve it from the well. While displacing the tool,
the well tubing became plugged with sand and was ejected approximately

twenty feet out of the well. Minor damage was sustained to the equipment.

*The storage tank pit has an inleakage problem from groundwater and this is
the volume of water jetted from the pit during the month. The "pit" can
only be jetted to ILW since it was designed in this fashion.



ORNL-DWG 79-9402R3

0.2 i E
3 1

{978 1979 {980 1981 {1982 THIS
TO MONTH
DATE

Fig.1A. Calculated Percent of MPC,y in Clinch River due fo
ORNL Discharges*(ISAHP Measurements at
White Oak Dam).

100 3
r n
}<—I {10 E l
@) =
- -
2 |
O -
a
=
e ' E
0.1 - : . .
1978 (979 1980 1984 {982 THIS
TO MONTH
DATE

Fig.1B. Measured Percent of MPCy, in Clinch River dueto
ORNL Discharges (ISAHP Samples at Confluence
of White Oak Creek and the Clinch River),

* - .
Tests show that complete mixing does not occur in the
near reaches of the river.




CURIES PER MONTH, AVERAGE
o © O o -~
N H (0)) @ (@]

O

Fig. 2.

10

ORNL-DWG 79-9403R3

I 1.

{978 1979 1980 198! 1982 THIS

TO  MONTH
DATE

9OSr Released to White Qak LLake as Measured
at Sampling Stations 3 and 4 (See Fig.7).



T LI AL S AN £ 0 NS Ot O RN i R S AN I R IR PR SO S i SO VIR Y

11

ORNL—-DOWG 79-9404R3

o

(0 0)

»

H

MILLICURIES PER MONTH,
AVERAGE
n

..

1978 1979 {1980 1981 14982 THIS
TO MONTH
DATE

. 90 . . .
Fig.3. =~ Sr Discharge in Process Waste to White Oak Creek

25
&
QUJZO
23
M 15
w>
sd
OT
=)
o8
mo 5
0
{978 {1979 14980 (984 {982 THIS
TO MONTH
DATE

Fig.4. Process Waste Volumes.

— gy T

23S, ke




. {1000
I
=
@) 800
s
5
ad 600
<
P
L 4
L—Jq 400
s
(@]
o 200
-]
Q
0]
200
E,
= 160
o
s
x& 120
o g
(o
WY go
z
]
O
i 40
—
s
0]

12

ORNL—-DWG 79-9405R3

[

{978 (979 {980 1981 {982 THIS

TO MONTH
DATE

Fig. 5. Intermediate—Level Waste Volumes.

- | .| - JL
{978 {979 1980 {981 1982 THIS
TO MONTH
DATE

Fig.6. Total Activity Released in Gaseous Waste (Mainly

13'1; Does not Include Rare Gases or Other Non-
Adsorbable Species). ORNLS Maximum Per-
missible Operating Level is {3 curies per Quarter.



13

§103TUON UOT3IBTpPRY pue suoTiea§ Surtdues 3991) }BO 23ITYM <03 ueTJ UOFiILd0T *; ‘87

SuaLIN YOLINOW NOILVIOVH © | {
vl 008 003 Oov 0Oz 9 NOILVLS ONITdWYS ¥ [\
— LN A— \
I i
000€ 0002 000} 0 AYD HVO SLIHM wa
1334 HIIM LSIM S zo:ﬁm/ ﬂvm,
NOLLVLS {3SN Nt LON) v ON ite ‘W71 .\.ar\.!\v \ a/
a >
ONIHOLINOW H ~ \ .N/

(3SN NI LON) SIHINIEL ‘MT°T

...\\J...\\.U\“\v‘ J .
7 /\JI.Q% Yo, € NOILv.S

sanoe 2o
3LSvMm $S3CO¥d N
0064 ONIQTING [
YN

) SNOILYLS

\/ oNIHOLINOW

7 “wnoiLiaav
0262 oz_o.zam\/ :
é -

\K
Nyl \ 0
€OGL ONIGTUNEG "F'Y'SW \

v ROLLViIS~
\

srdmes

:zf\y
nvsuy

m
(8]
fs
1]

{350 Ny LON)

ﬁ\ \ { _Slid ‘M1

/
{321AY3S 40 LNO) ANOd ILSYM NISVE 1S

ADNIOUIN3
00GL SNIQING d'd’S'N : (350 NI LON)
00SL }'ON Llid 31SVM
NISYE ONITL113S 3LSVM
$53704d QINOANVEV ) 'ON v3Y¥Y WS04SO ILSVM QI10S
(2 NOILVLS) INMTE ~ “neLNVId LNIWLVIYL s
2342 WO FUIHM ST . 39vMm3s :
i ~ g
.../’.. K4
X31dW0D oo?\ : {} NOILV.S) ~, ¢ on vauy
AINVId INIRLVIYL " 1VS0dSIQ 3LSVM QI10S
’ I1SVM SS3708d .

HIFUD HYO ILIHM [ SANOd 06} -HW ~
HINYYE 1S HIAI4—" "
250§ '9078 "4 ¥ 0

¥9H291-8L 9MQ-TINYO




‘1S5 3O 3IBYI MOTDQ SOTBI9uUD 0] IATITSUSS J0ou ST AITATIOE BI2q-5S01f JuTuTWILIDBP uT
pasn SISATeUR JO poyjaw 8yJ, °ISATY YOUITH 9yl 03 sS281eydSTPp 3}991) NBQ 23TYM Ul aussaad ATTewaou

SOPTTONUOTPEI JO 2INIXTW B 107 ADUSTOTFIS JuTIunod 28BISAB PIIBWIISD UEB UO pPIseq coaumsﬂx0pma<n

*/ @2in3tg 01 sio3ay,

(Fuawainseay JHVST)

14

%86°0 8625°0 I9ATY YOUTTD 03 weq BQ 2ITUM
T€2°1 0ETS*0 sod1Inos TIe woxy 381I2YdSTpP TERIOL
_ . s 9 *oN
— TL00°0 “wmm punoiy fering pue sITd MII Woij 981eydsIQ
— 1000°0 atap

1seq sayouai) pue S3ITJ MIT WolJ 98ABYIST(Q

G °*ON punoias TeTIng
L6T°0 €760°0 b pue suolleisadg A3TTeEA UOITON WOI3 931RYDSIQ

% *ON punoian TeTang

9E0°T €ETV'0 € pue suorjeaadQ LSTTeA Toylog woajy a8aeyostq
qS9Tan) s9TIN) plaqunpy
Bl19g SS01H ‘1g Te30] uoTiIBlg
SuTa03TUONR

2jeT >eQ ®ITYM 01 pasesTay KITATIOY °T IIqel




15

*yIT PuB ZII SOTOYUEBW UT SIUSWAINSESW UT DUIIIFITP Aq PauTe3IqO SBm ULATS anfea ayy °[y0f SUIPTINg
1opun I193]emM punoif pajeurwElu0d JO 93EMEITUT YITM wWa1SAS 9Isem-§52201d 9Yy3 paadjud KITATIOE UL,

8
8T 26°¢ 5wy | 95%°0 008Y SERUREAd AR ol
0°G 6C°T - 100°0> ¢°1 9z0¢ SuIpTINg
6°g o%°T —_— 100°0> 9°1 $z6E SurpTINg
I°S e°T (AR 2€0°0 068 T€67 *Sprg ‘1o3eaodeny o3sey
0°9 %6 1T §°1 ¢10°0 08¢ 610 BuTpTINg
T°L €8°T -= 100°0> /38 9Z0¢ Pue Gzog s3urprIng
"L 0671 -—— | 1000~} O°T 80SE PUE £0GE SBUTPTING
v°2¢ 7L°G ¢°1 Z10°0 6L
(ZTTHR) suoTaexadp 103oeayY
%°6 [A AN 0°0% 90%°0 - (TTTHW snutw »TTHW) B°1V
fuissadoag sadojostorpey
£°8T 69°% S°6 960°0 09. (h€THR) ®B9ay
Suirssadsoxrg sa2doljosTtorpEY
Te30] w01 Teaoy
30 % €€ 30 % saTaN) mmcm
UNTOA ISoe 06

s98aeYsSTQ 9315BM~-SS90013 "7 °TqE]




16

°6T0E SurprIng 3B K103BIO0QqERT TEITIATERUE

ay3 jo we3sLs se8-3yo ay3z ur SZueyd I9ITTF ® 03 9Np Tenun ueyy 19y8Ty ST 2an3TJ STULp

*9WTI3 STyjl 3B 9[qEIIBAR BIEBP ON

*£31AT30® °9Yy3 Sutansesw usayl pue sLep Inoy jo >

potxad e 103 Keoep o3 saardues ayjl ur pasn saaded 193TTF ay3l SurmoTIe A£Q PBUTRIQO 219M sanTea IsaY]

*pajou se 3daox® Iier ATtaewtad %uﬂ>wuo4w
7-0T X §L°/
POOH
. Xog 9A0TH
g-0T * 05°% se81eYdSTQ GOCS BUTPTING
¢10ﬂ X 00°L 97 wWooy
% ° 9¢T wooy
¢-0T * 80°¢ se81BYDSTQ UOTIBTTIIUD, 80GH FUTIPTING
" T SurpTIng uoTrleOoTaqey 3I981B[ WNTITAL
e
<l B3V ZT~X — UOTSTATQ °*Yyo3] ‘way)
0¢T 10°0> 91TS 0I-X 3B PaSesTay Sase) UT LITATIOV Telog
H T0°0 > IT6L MYL pue YIJH
T> 10°0 > ¢IsL TSH
p9L 10°0 > 020¢ JueTqd I0TTd BUTSSE201g-TEITUIYDOTPEY
0s 10°0 » 6£0¢ SOTITTTOR] T[BSOdSTIQ SBD SATIDROTPEY TRAIUID
1> T0°0 > 9¢0¢ TVTIH
(S3TaAN201ITR) (satany) *ON >oe1lS§
ﬁxuﬂ>ﬂuu< ?jeInorlaed eAITATIOY
2Tqea93TTa

sa3sep snoasen

Ut poseafay KITATIOV  *g ITqEl




DATE:

SUBJECT:

TO:
FROM:

Sponsored By:

: gﬁ;‘-P

AlJgs e

OAK RIDGE NATIONAL LABORATORY

OPERATED B«

UNION CARBIDE CORPORATION

nucuEm(m 0 R N L
vose ormice sox x CENTRAL FILES NUMBER

OAK RIDGE TENNESSEE 37830

For Internal Use Only

ORNL/CF-82/228

July 15, 1982

Radioactive Liquid and Gaseous Waste Disposal Operations and
Effluent Monitoring Report for the Month of April 1982

Distribution
L.. C. Lasher and C. B. Scott

J. H. Swanks

this document has been approved for release

to the public by.
A .-
: 4 3 At U f o
\’f\/‘J\;\ U v I
technical Information Officer Datc -

ORNL Site

NOTICE This document contains information of a preliminary
nature and was prepared primarily for internal use at the Oak
Ridge National Laboratory. It 1s subject to revision or cor-
rection and therefore does not represent a final report. The in-
formation is only for official use and no release to the public
shall be mode without the approval of the Law Department of
Union Carbide Corporation, Nuclear Division.







SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month
of April was routine. The total amount of 305y discharged into White Oak
Lake from ORNL sources was 263.3 mCi; drainage from the burial grounds,
contaminated flood plains, and the dormant pit disposal area accounted for
77 percent of this total. The Industrial Safety and Applied Health Physics
Division measured a 265 mCi release of 90Sr at the White Oak Dam sample
station during the period. The activity emitted with the gaseous wastes
from the ORNL stacks remained low. The bulk of this contamination was

identified as 131I; the total release was less than 1 mCi.




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of Ap¥il 1982 was 0.4%
of the MPCy (Fig 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 22.7%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this value represents the maximum per-
centage MPCy in the river that could result from ORNL waste releases,

During the month, 0.265 Ci of 90sr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross—-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The
flows for White Oak Creek and Melton Branch as measured at Stations 3 and
4 were 83 x 10" and 19 x 10" cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total
of 260.8 mCi of 29Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.2 mCi of %9Sr was released by the Process Waste
Treatment Plant; 0.1 mCi of 905y was released from the 190 pond system;
a total of 35.2 mCi of 20Sr was released from the sanitary system, This
release is lower than the amount reported last month, and it reflects
the precipitation rate which decreased during the period.

The following tabulation lists the measured amounts of 20Sr discharged

into the White Oak Creek and Melton Branch watershed and the discharge



intoWhite Oak Lake from the ILW pit disposal area.

Contributions from

Burial Grounds Nos. 1, 3 and 4 (White 0Oak Creek) and Burial Ground No. 5

(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

90gy Discharge (mCi)

By
Measurement
Flume 10.0
190 Ponds 0.1
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 35,2
4545
7500 Sampling Station 91.2
Burial Grounds Nos. 1 and 3, and Flood Plains
Station No. 3 179.2
Burial Ground No. 4
Melton Branch
7900 Area (HFIR and TRU) 1.2
7500 Area (NSPP and MSRE) 12,0
13.2
Station No. 4 81. 6
Burial Ground No. 5
ILW Pit Disposal Area
East Weir 0.1
West Weir 2,
2.5
Total 20Sr to White Oak Lake (StatiorsNo. 3
and No. 4 plus Ground Disposal Area) 263.3

Total ?0Sr from Burial Grounds, Ground
Disposal Area, and Flood Plains

Percent °9Sr from Burial Grounds, Ground
Disposal Area, and Flood Plains

By
Difference

45.7

88.0

68.4

202,1

76.7



Process Waste

A total of 1.95 x 104 cubic meters of contaminated waste was chemically
treated this month. Of this amount, 1,86 x 104 cubic meters were released
to the-Creek; the remainder was used for process operations such as back-
washing of filters.

A monthly comparison of the strontium activity released from the process-—
waste system to White Oak Creek is shown in Fig. 3. The main contributors to

the system are listed in Table 2. A brief summary of column operations follows:

ION EXCHANGE COLUMN OPERATION DATA

Run No. Column Run Time, Hours m3 Treated
650 C 47 1,037
652 B 28.5 501
652 A 34 741
653 B 29 647
654 C 59 1,054
655 A 61 1,020
656 B 58 998
€57 c 60 1,004
658 A 44 736
659 B 41 697
660 C 44.5 ' 904
661 A 40,5 947
662 B 40 851
663 C 45.5 981
664 A 28 647
€65 B 34.5 769
666 C 42 881
667 A 40.5 904
668 B 34 759
669 C 42.5 947
€70 B 36.5 780
671 A 31.5 702



Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting

period. The average boildown rate was 0.49 m3/hr.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 318,0

Volume transferred to evaporators 354.0

South Tank Farm Inventory:

Beginning of Month 596.8

End of Month 759.4%

Service Tank Inventory:

W-21, Beginning of Month 18,5
W-21, End of Month 50.4
W-22, Beginning of Month 97,4
W-22, End of Month 19.5
W-23, Beginning of Mopth 134.6
W-23, End of Month 70.3

Melton Valley Waste Storage Facility Inventory:

Total volume at beginning of month 788.4

Total volume at end of month 867.5
On April 15, 1982, 88.1 m3 of concentrated waste were transferred from

W-=23 to MVWSF Tank W-28,

*Increase due to work being done in preparation of Gunite Tank Sludge
Removal Facility.




A list of major contributors of intermediate level waste is given

below. Figure 5 compares the volumes of ILW generated each month.

Transuranium Processing Area

Building 3019

Building 3525

Radioisotopes Processing Area

ORR and BSR

High Flux Isotope Reactor

Fission Products Development Laboratory
4500 Complex

Building 3544

Gaseous Waste

Cubic Meters

6.8
14.8

9.8
48,4
84.8
21.2
38.0%
26.0
16.7

The ORNL Stacks discharged <1 mCi of gaseous 1317 this month. The

total amount of active particulates released during the period was less

than 224 u Ci. Inert gases released from the 3039 and 7911 Stacks averaged

less than 0.9% and 0.5% of the calculated maximum permissible operating

level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

*The storage tank pit has an inleakage problem from groundwater and this is

the volume of water jetted from the pit during the month.

The "pit" can

only be jetted to ILW since it was designed in this fashion.
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missible Operating Level is {3 curies per Quarter.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month
of May was routine. The total amount of 90sr discharged into White
Oak Lake from ORNL sources was 95.9 mCi. Drainage from the burial
grounds, contaminated flood plains, and the dormant pit disposal area
accounted for 59 percent of this total. The Industrial Safety and Applied
Health Physics Division measured a 120 mCi release of 905y at the White
Oak Dam sample station during the period. The activity emitted with the
gaseous wastes from the ORNL stacks remained low. The bulk of this con-

tamination was identified as 1311; the total release was less than 3 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of May 1982 and 0.9%
of the MPCw (Fig. 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 17.8% of
the MPCw (Fig. 1B). At this sample point, very little dilution from the
river has occurred; therefore, this value represents the maximum percentage
MPCy in the river that could result from ORNL waste releases.

During the month, 0.120 Ci of 0sy passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The flows
for White Oak Creek and Melton Branch as measured at Stations 3 and 4 were

50 and ld* and 8 x 10" cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total of
55.6 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0,4 mCi of 3%y was released by the Process Waste
Treatment Plant; 0.2 mCi of 9051 was released from the 190 pond system;
and an additional 24.0 mCi of°%r was released from the sanitary system.

The following tabulation lists the measured amounts of 905y discharged
into the White Oak Creek and Melton Branch watersheds and the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from



Burial Grounds Nos. 1, 3 and 4 (White Oak Creek) and Burial Ground No. 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

905y Discharge (mCi)

By By
Measurement Difference
Flume 9.5
190 Ponds 0.2
Process Waste Treatment Plant 0.4
Sewage Treatment Plant 24.0
34.1
7500 Sampling Station 42.9
Burial Grounds Nos. 1 and 3, and Flood Plains 8.8
Station No. 3 58,0
Burial Ground No. 4 15.1
Melton Branch
7900 Area (HFIR and TRU) 0.3
7500 Area (NSPP and MSRE) 3.7
4,0
Station No. 4 36.8
Burial Ground No. 5 32.8
ILW Pit Disposal Area
East Weir 0.1
West Weir 1.0
1.1
Total 20Sr to White Oak Lake (StatiomsNo. 3
and No. 4 plus Ground Disposal Area) 95.9
Total °%Sr from Burial Grounds, Ground 56.7
Disposal Area, and Flood Plains
Percent °9Sr from Burial Grounds, Ground 59.1

Disposal Area, and Flood Plains
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Process Waste

A total of 1.73x qu cubic meters of contaminated waste was chemically
treated this month. Of this amount, 1.67 x 104 cubic meters were released
to the Creek; the remainder was used for process operations such as back-
washing of filters.

A monthly comparison of the strontium activity released from the pro-
cess waste system to White Oak Creek is shown in Fig. 3. The main contrib-
utors to the system are listed in Table 2. A brief summary of columm

operations follows:

ION EXCHANGE COLUMN OPERATION DATA

Run No. Column Run Time, Hours m3 Treated
672 B 32 719
673 C 52.5 1,171
674 A 40,5 904
675 B 40,5 904
676 C 48 1,071
677 A 38 861
678 B 33 736
679 C 34.5 769
680 A 32.5 862
681 B 34 759
682 C 46 1,027
683 A 36.5 814
684 B 31 670
685 C 36.5 814 -
686 A 33 759
687 B 48.5 922
688 C 54 904
689 A 39.5 661
690 B 33 538
691 C 52 870
692 A 36.5 611



Intermediate Level Waste

The Annex Waste Evaporator 2A~2 was operated during the reporting

period. The average boildown rate was 0.43 m /hr.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 287.4
Volume transferred to evaporators 307.6
South Tank Farm Inventory:
Beginning of Period 759.4
End of Period 783,4%

Service Tank Inventory:

W~21, Beginning of Month 50.4
W-21, End of Month 23.3
W-22, Beginning of Month 19.5
W-22, End of Month 26.4
W-23, Beginning of Month 70.3
W-23, End of Month 91.5

Melton Valley Waste Storage Facility Inventory:

Total volume at beginning of month 867.5

Total volume at end of month 869.8

D

7‘Increase due to preoperational testing of Gunite Tank Sludge Removal
Facility.




A list of major contributors of intermediate level waste is given

below. Figure 5 compares the volumes of ILW generated each month.

Cubic Meters

Building 3019 15.7
Building 3525 2.8
Radioisotopes Processing Area 48,7
ORR and BSR 64.3
High Flux Isotope Reactor 36.4
Fission Products Development Laboratory 19.9%
4500 Complex 31.9
Building 3544 22.9
Transuranium Processing Area 3.8

Gaseous Waste

The ORNL Stacks discharged <1 mCi of gaseous 1311 this month. The
total amount of active particulates released during the period was less
than 193 uCi. Inert gases released from the 3039 and 7911 Stacks averaged
less than 1,0% and 0.3% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

*The storage tank pit has an inleakage problem from groundwater and this
is the volume of water jetted from the pit during the month. The "pit"
can only be jetted to ILW since it was designed in this fashion.
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Fig.1A. Calculated Percent of MPCyy in Clinch River due to
ORNL Discharges*(ISAHP Measurements at
White Oak Dam).
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Tests show that complete mixing does not occur in the
near reaches of the river.
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9OSr Released to White Oak Lake as Measured
at Sampling Stations 3 and 4 (See Fig.7).
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missible Operating Level is {3 curies per Quarter.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month
of June was routine. The total amount of 20Sr discharged into White Oak
Lake from ORNL sources was /7.4 mCi; drainage from the burial grounds,
contaminated flood plains, and the dormant pit disposal area accounted for
52 percent of this total. The Industrial Safety and Applied Health Physics
Division measured a 93 mCi release of 29Sr at the White Oak Dam sample
station during the period. The activity emitted with the gaseous wastes
from the ORNL stacks remained low. The bulk of this contamination was

identified as 1311; the total release was less than 9 mCi.
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RADIQACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of June was 0,2 percent
of the MPCy (Fig 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 12.5%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this value represents the maximum per-
centage MPCy in the river that could result from ORNL waste releases.

During the month, 0.093 Ci of 30sr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The
flows for White Oak Creek and Melton Branch as measured at Stations 3 and
4 were 47 x 10% and 7 x 10" cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total
of 75.1 mCi of 99Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.2 mCi of 90Sr was released by the Process Waste
Treatment Plant; 0.2 mCi of 905y was released from the 190 pond system;

a total of 24,3 mCi of 905y was released from the sanitary system.
The following tabulation lists the measured amounts of 90r discharged

into the White Oak Creek and Melton Branch watershed and the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from
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Burial Grounds Nos. 1, 3 and 4 (White Oak Creek) and Burial Ground No. 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

305y Discharge (mCi)

By By
Measurement Difference
Flume 8.0
190 Ponds 0.2
Process Waste Treatment Plant 0,2
Sewage Treatment Plant 24,3
32,7
7500 Sampling Station 44,2
Burial Grounds Nos. 1 and 3, and Flood Plains 11.5
Station No. 3 49,8
Burial Ground No. 4 5.6
Melton Branch
7900 Area (HFIR and TRU) 0.6
7500 Area (NSPP and MSRE)
Station No. 4 25.3
Burial Ground No. 5 22.9
ILW Pit Disposal Area
East Weir 0.1
West Weir 2,2
2.3
Total 29Sr to White Oak Lake (StatiomsNo. 3
and No. 4 plus Ground Disposal Area) 77 .4
Total °9Sr from Burial Grounds, Ground 40,0
Disposal Area, and Flood Plains
Percent 20Sr from Burial Grounds, Ground 51.7

Disposal Area, and Flood Plains
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Process Waste

A total of 2.22 x 10" cubic meters of contaminated waste was chemically
treated this month. Of this amount, 2.11 x 10" cubic meters were released
to the Creek; the remainder was used for process operations such as back-
washing of filters.

A monthly comparison of the strontium activity released from the pro-
cess waste system to White Oak Creek is shown in Fig. 3. The main contri-
butors to the system are listed in Table 2. A brief summary of column
operations follows:

ION EXCHANGE COLUMN OPERATION DATA

Run No. Column Run Time, Hours m3 Treated
693 B 34.5 783
694 cC 33.5 761
695 A 36 820
696 B 56.5 1064
697 C 85 1443
698 A 54.5 929
699 B 52 898
700 C 59.5 1187
701 A 44 750
702 B 46.5 791
703 C 64 1090
704 A 39 737
705 B 45.5 798
706 c 59 1006
707 A 45.5 775
708 B 41 699
709 C 37 631
710 A 45,5 775
711 B 37 629
712 C 32.5 554
713 A 23 391
714 B 25 481
715 C 37.5 638
716 A 50 856
717 B 37 631
718 C 40 682
719 A 32.5 536
790 B 46 843



Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting

period. The average boildown rate was 0,53 m>/hr.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 386.3
Volume transferred to evaporators 381.3

South Tank Farm Inventory:
Beginning of Month 783.4
End of Month 846.9

Service Tank Inventory:

W-21, Beginning of Month 23.3
W-21, End of Month 18,5
W-22, Beginning of Month 26,4
W-22, End of Month 35,2
W-23, Beginning of Month 91.5
W-23, End of Month 119.9

Melton Valley Waste Storage Facility Inventory:

Total volume at beginning of month 869.8

Total volume at end of month 312.1

The first ILW injection at the New Hydrofracture Facility was com-
pleted on June 16 and 17: A total of 158,000 gal of ILW containing 19,278
Ci of radioactivity was slurried in one million pounds of blended solids
and pumped into a fracture at a depth of 1,096 ft below surface. The

scope of the job dictated a pumping schedule of two 10-hour days.




A list of major contributors of

below. Figure 5 compares the volumes

intermediate level waste is given
of ILW generated each month,

Cubic Meters

Transuranium Processing Area 15.4
Building 3019 22,2
Building 3525 7.8
Radioisctopes Processing Area 69.2
ORR and BSR 95,6
High Flux Isotope Reactor 32,8
Fission Products Development Laboratory 16.6%
4500 Complex 24,4
Building 3544 35,7

Gaseous Waste

The ORNL Stacks discharged <8 mCi of gaseous 1317 this month. The

total amount of active particulates released during the period was less

than 153 v Ci. Inert gases released from the 3039 and 7911 Stacks averaged

less than 1.2% and 0.2% of the calculated maximum permissible operating

level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

*The storage tank pit has an inleakage problem from groundwater and this is
the volume of water jetted from the pit during the month. The "pit" can
only be jetted to ILW since it was designed in this fashion.
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Fig.1A. Calculated Percent of MPCyy in Clinch River due to
ORNL Discharges*(ISAHP Measurements at
White Oak Dam).
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Fig-1B. Measured Percent of MPC,, in Clinch River dueto
ORNL Discharges (ISAHP Samples at Confluence
of White Oak Creek and the Clinch River),

Tests show that complete mixing does not occur in the
near reaches of the river.
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'311; Does not Include Rare Gases or Other Non-
Adsorbable Species). ORNLS Maximum Per-—
missible Operating Level is 13 curies per Quarter.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month of
July was routine. The total amount of 20sr discharged into White Oak
Lake from ORNL sources was 82 mCi; drainage from the burial grounds, con-
taminated flood plains, and the dormant pit disposal area accounted
for 42 percent of this total. The Industrial Safety and Applied Health
Physics Division measured a 106 mCi release of 2Sr at the White Oak Dam
sample station during the period. The activity emitted with the gaseous
wastes from the ORNL stacks remained low. The bulk of this contamination

was identified as 1311; the total release was less than 3 mCi.

ST




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of July was 0.l percent
of the MPCy (Fig 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 9.0%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this valué represents the maximum per-
centage MPCy in the river that could result from ORNL waste releases.

During the month, 0.106 Ci of 305y passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The
flows for White Oak Creek and Melton Branch as measured at Stations 3 and
4 were 53 x 10" and 8 x 10" cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total
of 79.4 mCi of 29Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.2 mCi of 90Sr was released by the Process Waste
Treatment Plant; 0.2 mCi of 905y was released from the 190 pond system;

a total of 16,4 mCi of 90gr was released from the sanitary system.
The following tabulation lists the measured amounts of 905y discharged

into the White Oak Creek and Melton Branch watershed and the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from



Burial Grounds Nos. 1, 3 and 4 (White Oak Creek) and Burial Ground No. 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

30sr pischarge (mCi)

By By
Measurement Difference

Flume 9.9
190 Ponds 0.2
Process Waste Treatment Plant 0,2
Sewage Treatment Plant 16 .4

26.7
7500 Sampling Station 48 .4
Burial Grounds Nos. 1 and 3, and Flood Plains 21.7
Station No. 3 50.1 1.7
Burial Ground No. 4

Melton Branch

7900 Area (HFIR and TRU)‘ 2.4
7500 Area (NSPP and MSRE) 6.0

8.4
Station No. 4 29.3
Burial Ground No. 5 20.9

ILW Pit Disposal Area

East Weir 0.1
West Weir 2.7
2.8

Total 998r to White Oak Lake (StatiomsNo. 3

and No. 4 plus Ground Disposal Area) 44 .3
Total °9Sr from Burial Grounds, Ground

Disposal Area, and Flood Plains 82.2
Percent °9Sr from Burial Grounds, Ground 53.9

Disposal Area, and Flood Plains
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Process Waste

A total of 2.11 x 10" cubic meters of contaminated waste was chemically
treated this month. Of this amount, 2.08 x 10% cubic meters were released
to the Creek; the remainder was used for process operations such as back-
washing of filters.

A monthly comparison of the strontium activity released from the pro-
cess waste system to White Oak Creek is shown in Fig. 3. The main contrib-
utors to the system are listed in Table 2. A brief summary of column
operations follows:

ION EXCHANGE COLUMN OPERATION DATA
3

Run No. Column Run Time, Hours m° Treated
721 c 62.5 1064
722 A 33.5 599
723 B 32 716
724 c 35 794
725 A 45.5 864
726 B 55.5 945
727 c 45 775
728 A 41 699
729 B 42 718
730 C 44 750
731 A 47 732
732 B 38.5 656
733 c 43 732
734 A 35 617
735 B 27 585
736 c 30 682
737 A 31.5 715
738 B 32 715
739 C 45 880
740 A 43.5 741
741 B 32.5 554
742 C 35.5 605



ION EXCHANGE COLUMN OPERATION DATA (cont'd)

3

Run No. Column Run Time, Hours m°’ Treated
743 A 31.5 587
744 B 31.5 715
745 C 48.5 871
746 A 43,5 741
747 B 36 722
748 c 45.5 880
749 A 23.5 463




Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting

period. The average boildown rate was 0,57 m3/hr.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 438.6
Volume transferred to evaporators ' 426.2

South Tank Farm Inventory:

Beginning of Month 846.9
End of Month 692.1
Service Tank Inventory:
W-21, Beginning of Month 19.5
W-21, End of Month 27 4
W-22, Beginning of Month 35.9
W-22, End of Month 39.7
W-23, Beginning of Month 119.9
W-23, End of Month 141.3
Melton Valley Waste Storage Facility Inventory:
Total volume at beginning of month 312.1
Total volume at end of month 972.4

The Gunite Tank Sludge Removal Facility was certified for operation
during the period, and the cleanout of tank W-5 began on July 12. A total
of 672 m3 of sludge/bentonite slurry have been transferred to the New
Hydrofracture Facility for deep well disposal. The disposal operation

is scheduled for completion during the week ending August 15.



A list of major contributors of intermediate level waste is given
below. Figure 5 compares the volumes of ILW generated each month.

Cubic Meters

Transuranium Processing Area 4.7
Building 3019 7.4
Building 3525 10.4
Radioisotopes Processing Area 44,6
ORR and BSR 63.6
High Flux Isotope Reactor 62.2
Fission Products Development Laboratory 2.8%
4500 Complex 37.5
Building 3544 39.1

Gaseous Waste

The ORNL Stacks discharged <2 mCi of gaseous !3!I this month. The
total amount of active particulates released during the period was less
than 481 u Ci., Inert gases released from the 3039 and 7911 Stacks averaged
less than 1.1% and 0.3% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

*The storage tank pit has an inleakage problem from groundwater and this is
the volume of water jetted from the pit during the month. The "pit" can
only be jetted to ILW since it was designed in this fashion.

NP S S I P iy £ T SR - S W R L R Y



10

ORNL-DWG 79-9402R3

Ml B ll]L.

1978 1979 {980 198! {982 THIS
TO MONTH
DATE

Fig.{A. Calculated Percent of MPC,y in Clinch River due to

ORNL Discharges*(ISAHP Measurements at
white Oak Dam),
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Fig-1B. Measured Percent of MPC,, in Clinch River due to
ORNL Discharges (ISAHP Samples at Confluence
of White Oak Creek and the Clinch River),
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Tests show that complete mixing does not occur in the
near reaches of the river.
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908r Released to White Qak Lake as Measured
at Sampling Stations 3 and 4 (See Fig.7).
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Fig. 5. Intermediate—Level Waste Volumes.
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Fig.6. Total Activity Released in Gaseous Waste (Mainty

'311; Does not Include Rare Gases or Other Non-
Adsorbable Species). ORNLS Maximum Per-
missible Operating Level is 13 curies per Quarter.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month of
August was routine. The total amount of 203r discharged into White Oak
Lake from ORNL sources was 169 mCi; drainage from the burial grounds,
contaminated flood plains, and the dormant pit disposal area accounted
for 73 percent of this total. The Industrial Safety and Applied Health
Physics Division measured a 76 mCi release of 29Sr at the White Oak Dam
sample station during the period. The activity emitted with the gaseous
wastes from the ORNL stacks remained low. The bulk of this contamination

was identified as 131I; the total release was less than 2 mCi.

Attt ol I



RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of August was 0.1 percent
of the MPCy (Fig 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 8.8%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this value represents the maximum per-
centage MPCy in the river that could result from ORNL waste releases.

During the month, 0.076 Ci of S0gy passed over White Oak Dam,

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The
flows for White Oak Creek and Melton Branch as measured at Stations 3 and
4 were 97 x 10% and 9 x 10" cubic meters, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total
of 166.7 mCi of 20Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.2 mCi of 20Sr was released by the Process Waste
Treatment Plant; 0.2 mCi of 20Sr was released from the 190 pond system;

a total of 19.0 mCi of 20Sr was released from the sanitary system,
The following tabulation lists the measured amounts of 305y discharged

into the White Oak Creek and Melton Branch watershed and the discharge

into White Oak Lake from the ILW pit disposal area., Contributions from



Burial Grounds Nos. 1, 3 and 4 (White Oak Creek) and Burial Ground No. 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

905y pischarge (mCi)

By By
Measurement Difference
Flume 11.9
190 FPonds 0.2
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 19.0
31.3
7500 Sampling Station 108.2
Burial Grounds Nos. 1 and 3, and Flood Plains 76.9
Station No. 3 143.7
Burial Ground No. 4 35.5
Melton Branch
7900 Area (HFIR and TRU) 0.5
7300 Area (NSPP and MSRE) _14.0
14.5
Station No. 4 23.0
Burial Ground No. 5 8.5

ILW Pit Disposal Area

East Weir

West Weir

Total 20Sr to White Oak Lake (StatiomsNo. 3 169.0
and No. 4 plus Ground Disposal Area)

Total °9Sr from Burial Grounds, Ground 123.2
Disposal Area, and Flood Plains

Percent 29Sr from Burial Grounds, Ground 72.9
Disposal Area, and Flood Plains




Process Waste

A total of 2.22 x 10% cubic meters of contaminated waste was chemi-
cally treated this month., Of this amount, 2.17 x 10% cubic meters were
released to the Creek; the remainder was used for process operations such
as backwashing of filters.

A monthly comparison of the strontium activity released from the
process waste system to White Oak Creek is shown in Fig. 3. The main
contributors to the system are listed in Table 2. A brief summary of

column operations follows:

ION EXCHANGE COLUMN OPERATION DATA

3

Run No. Column Run Time, Hours m- Treated
750 B 32 727
751 C 38.5 718
752 A 38.5 737
753 B 39 664
754 C 33 809
755 A 26 443
756 B 22 463
757 c 30.5 692
758 A 31 704
759 B 44 806
760 C 52 885
761 A 43 702
762 B 32 613
763 C 39 681
764 A 33 562
765 B 33 585
766 C 45 766
767 A 40.5 690
768 B 36 613
769 c 44 773
770 A 37 638
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ION EXCHANGE COLUMN OPERATION DATA (cont'd)

Run No. Column Run Time, Hours m3 Treated
771 B 26.5 503
772 C 33 750
773 A 33 750
774 B 29.5 622
775 C 36.5 673
776 A 30 622
777 B 38 652
778 C 32.5 738
779 A 19 431
780 B 32.5 707




Intermediate Level Waste

The Annex Waste Evaporator 2A~2 was operated during the reporting
period. The average boildown rate was 0.56 m3/hr.

Internal heating coil No. 7 of evaporator vessel 2A.2 developed a
leak during the reporting period and was subsequently capped off. The
quality investigation is reported in QIR No. Op-WM-QIR-4-1.

A summary of storage operations is given below:

Cubic Meters

Total volume generated 417.6
Volume transferred to evaporators 423.3
South Tank Farm Inventory:
Beginning of Month 703.1
End of Month 657.9

Service Tank Inventory:

W-21, Beginning of Month 27.4
W-21, End of Month 40.9
W-22, Beginning of Month 39.7
W-22, End of Month 20.5
W-23, Beginning of Month 141.3
W-23, End of Month 71.3

Melton Valley Waste Storage Facility Inventory:
Total volume at beginning of month 972.4
Total volume at end of month 922.6
The first injection of resuspended sludge from the Gunite Tanks
(W-5) was performed between August 10 and August 15, 1982, at the New
Hydrofracture Facility. Approximately 893 m3 of waste and water were

injected.



A list of major contributors of intermediate level waste is given
below. Figure 5 compares the volumes of ILW generated each month.

Cubic Meters

Transuranium Processing Area 11.8
Building 3019 26.8
Building 3525 8.8
Radioisotopes Processing Area 51.6
ORR and BSR 31.8
High Flux Isotope Reactor 101.7
Fission Products Development Laboratory 20.0%
4500 Complex 30.4
Building 3544 24.1

Gaseous Waste

The ORNL Stacks discharged <2 mCi of gaseous 1317 this month. The
total amount of active particulates released during the period was less
than 162 ¥ Ci. Inert gases released from the 3039 and 7911 Stacks averaged
less than 1.6% and 0.2% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 6.

*The storage tank pit has an inleakage problem from groundwater and this is
the volume of water jetted from the pit during the month. The "pit" can
only be jetted to ILW since it was designed in this fashion.
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SUMMARY

Operation of the Liquid and Gaseous Waste Systems for the month of
September was routine. The total amount of °%Sr discharged into White Oak
Lake from ORNL sources was 91 mCi; drainage from the burial grounds, con-
taminated floodplains, and the dormant pit disposal area accounted for
63 7 of this total. The Industrial Safety and Applied Health Physics
Division measured a 94 mCi release of %0Sr at the White Oak Dam sample
station during the period. The activity emitted with the gaseous wastes
from the ORNL stacks remained low. The bulk of this contamination was

identified as 1311; the total release was less than 2 mCi.




RADIOCACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of October was 0.1 %
of the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radiocactive contamination to be 28.9%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this value represents the maximum per-
centage MPCy in the river that could result from ORNL waste releases.

During the month, 0.094 Ci of 90Sr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are shown in Fig. 2. The
flows for White Oak Creek and Melton Branch as measured at Stations 3 and
4 were 54 x 10% and 9 x 10" 3, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total
of 89.5 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.2 mCi of 20Sr was released by the Process Waste
Treatment Plant; 0.2 mCi of 20Sr was released from the 190 pond system;

a total of 13.1 mCi of 90Sr was released from the sanitary system.

The following tabulation lists the measured amounts of 90Sr discharged

into the White Oak Creek and Melton Branch watershed and the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from



R e

Burial Grounds Nos. 1, 3,and 4 (White Oak Creek) and Burial Ground No. 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 7).

White Oak Creek

30Sr Discharge (mCi)

By By
Measurement Difference
Flume 15.2
190 Ponds 0.2
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 13.1
28.7
7500 Sampling Station 58.7
Burial Grounds 1 and 3, and Floodplains 30.0
Station 3 68.5
Burial Ground 4 9.8
Melton Branch
7900 Area (HFIR and TRU) 0.2
7500 Area (NSPP and MSRE) 5.0
5.2
Station 4 21.0
Burial Ground 5 15.8
TLW Pit Disposal Area
East Weir 0.1
West Weir 1.5
1.6
Total 90Sr to White Oak Lake Stations 3 and
4 plus Ground Disposal Area 91.1
Total 2%y from Burial Grounds, Ground 57.2
Disposal Area, and Floodplains
Percent °%r from Burial Grounds, Ground 63.0

Disposal Area, and Floodplains




Process Waste

A total of 2.18 b4 lOL* m3 of contaminated waste was chemically
treated this month. Of this amount, 2.10 x 10* p3 were released to
the Creek; the remainder was used for process operations such as back-
washing of filters.

A monthly comparison of the strontium activity released from the pro-
cess waste system to White Oak Creek is shown in Fig. 3. The main contrib-
utors to the system are listed in Table 2. A brief summary of column
operations follows:

ION EXCHANGE COLUMN OPERATION DATA

Run No. Column Run Time, Hours m3 Treated
781 C 49 885
782 A 42 715
783 B 32 633
784 C 39.5 494
785 A 36.5 622
786 B 26 443
787 C 34 617
788 A 37 757
789 B 27.5 624
790 C 47 826
791 A L 750
792 B 39.5 697
793 C 46 783
794 A 37.5 638
795 B 35 596
796 C 43 732
797 A 40 682
798 B 34 580
799 C 42.5 724
800 A 33.5 724
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Run No.

801
802
803
804
805
806
807
808
809
810
811
812
813

ION EXCHANGE COLUMN OPERATION DATA (cont'd)

Column

B

B P> O W P 0 W >0 B >0

Run Time, Hours

32.5
32
32
33
33
34.5
25.5
29.5
30
35
43.5
33.5
25

m’ Treated

638
480
727
750
750
585
435
670
682
692
737
656
568




Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.49 m3/hr.

The summary of storage operations is given below:

m3

Total Volume Generated 330.2
Volume Transferred to Evaporators 319.2
South Tank Farm Inventory:

Beginning of Month 657.9

End of Month 823.8
Service Tank Inventory:

W-21, Beginning of Month 40.9

W-21, End of Month 31.8

W-22, Beginning of Month 20.5

W~-22, End of Month 18.6

W-23, Beginning of Month 71.3

W-23, End of Month 92.7
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 922.6

Total Volume at End of Month 764.3

The second injection of resuspended sludge from the gunite tanks
(W-5) was performed on September 23 and September 24, 1982. Approximately

439 m3 of resuspended sludge were injected.



A list of major contributors of intermediate level waste is given

below. Figure 5 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 8.1
Building 3019 26.9
Building 3525 5.7
Radioisotopes Processing Area 42.6
ORR and BSR 82.1
High Flux Isotope Reactor 20.5
Fission Products Development Laboratory 8.2x%
4500 Complex 45.2
Building 3544 30.7

Gaseous Waste

The ORNL Stacks discharged <2 mCi of gaseous 1317 this month. The
total amount of active particulates released during the period was less
than 245 uCi. Inert gases released from the 3039 and 7911 Stacks averaged
less than 1.4% and 0.27% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 33

the total releases are compared on a monthly basis in Fig. 6.

#The storage tank pit has an inleakage problem from groundwater and this is
the volume of water jetted from the pit during the month. The "pit" can
only be jetted to ILW since it was designed in this fashion.
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ORNL Discharges (ISAHP Samples at Confluence
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Tests show that complete mixing does not occur in the
near reaches of the river.
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905r Released to White Qak Lake as Measured
at Sampling Stations 3 and 4 (See Fig.7).
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Fig. 5. Intermediate~ Level Waste Volumes.
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Fig.6. Total Activity Released in Gaseous Waste (Mainly

'311; Does not Include Rare Gases or Other Non-
Adsorbable Species). ORNLS Maximum Per—
missible Operating Level is {3 curies per Quarter.
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SUMMARY

The construction of a temporary cell ventilation system at the 3039
Stack System continued during the period, and three partial shutdowns per-
taining to this work were scheduled and completed successfully.

A scheduled waste injection (December 6) at the New Hydrofracture
Facility was not completed because the well was inadvertently plugged off
during a preliminary phase of the slotting operation.

Operation of the Monitoring and Collection Systems for the reporting
period was routine. The total amount of 90gr discharged into White Oak
Lake from ORNL sources was 442 mCi; drainage from the burial grounds,
contaminated floodplains, and the dormant pit disposal area accounted
for 81% of this total. The Industrial Safety and Applied Health
Physics Division measured a 468 mCi release of 90gr at the White Oak
Dam sample station during the period. The activity emitted with the
gaseous wastes from the ORNL stacks remained low. The bulk of this

contamination was identified as 1311; the total release was less than

1 mCi.

PECAQM LN o S i e S




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of December was 0.3%
of the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 32.8%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this value represents the maximum
percentage MPCy in the river that could result from ORNL waste releases.,

During the month, 0.468 Ci of 90sr passed over White 0Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch as measured at Stations 3 and
4 were 133 x 10% and 38 x 104 m3, respectively,

The White Oak Creek and Melton Branch watersheds discharged a total
of 439.1 wCi of %0Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 1.1 mCi of 90Sr was released by the Process Waste
Treatment Plant; 0.2 mCi of 90Sr was released from the 190 pond system;

a total of 46.6 mCi of 90Sr was released from the sanitary system.

The following tabulation lists the measured amounts of 90Sr discharged

into the White Oak Creek and Melton Branch watershed and the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from



Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White 0Oak Creek

90sr Discharge (mCi)

By By
Measurement Difference
Flume 20.7
190 Ponds 0.2
Process Waste Treatment Plant 1.1
Sewage Treatment Plant 49.6
71.6
7500 Sampling Station 203.6
Burial Grounds 1 and 3, and Floodplains 132.0
Station 3 359.0
Burial Ground 4 155.4
Melton Branch
7900 Area (HFIR and TRU) 2.3
7500 Area (NSPP and MSRE) 7.1
9.4
Station 4 80.1
Burial Ground 5 70.7
ILW Pit Disposal Area
East Weir 0.1
West Weir _2.5
2.6
Total 908r to White Oak Lake (Stations 3
and 4 plus Ground Disposal Area) 441..7
Total 90Sr from Burial Grounds, Ground 358.1
Disposal Area, and Floodplains
Percent 90Sr from Burial Grounds, Ground 8l.1

Disposal Area, and Floodplains
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Process Waste

A total of 2.32 x 10% m3 of contaminated waste was chemically
treated this month. Of this amount, 2.12 x 104 m3 were released
to the Creek; the remainder was used for process operations such as
backwashing of filters.

Monthly comparisons of the strontium activity released from the pro-
cess waste system to White Oak Creek and process waste volumes are shown
in Figs. 4 and 5. The main contributors to the system are listed in
Table 2. A total of 36 ion exchange column runs were made. The following

is a summary of the column operation experienced:

Maximum Minimum Average
Run Time (h) 53.5 30 35.7
Volume treated (m3) 911 522 645

Intermediate Level Waste

The fourth injection of GTSR sludge scheduled for December 6 was not
completed hecause the well was inadvertently plugged during a preliminary
phase of the slotting operation. Subsequent investigation - circulation
of a water solution of a dye - indicated that the tubing had apparently
“"backed off"” and washed out at approximately 250 ft below surface.
Consequently, the cement plug had not been properly displaced. A gamma
log of the well "tagged” the cement at approximately 500 ft. Later
examinations of the tubing string with a TV camera revealed "washed-out”

holes at the 250- and 450-ft levels. Activities at the site were sus-—

pended pending the completion of a well recovery plan.



The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.65 m3/h.

The summary of storage operations is given below:

n3

Total volume generated 421.1
Volume transferred to evaporators 481 .4
South Tank Farm Inventory:

Beginning of Month 921.3

End of Month 995.5
Service Tank Inventory:

W-21, Beginning of Month 35.2

W-21, End of Month 60.0

W-22, Beginning of Month 107.5

W-22, End of Month 22.4

W-23, Beginning of Month 157.1

W-23, End of Month 133.5
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 998.5

Total Volume at End of Month 1,159.4

Approximately 232 m3 of a solution containing resuspended sludge from
the gunite tanks (W-5) were transferred to the Melton Valley Storage

Facility.




A list of major contributors of intermediate level waste is given

below. Figure 6 compares the volumes of ILW generated each month.

Transuranium Processing Area

Building 3019

Building 3525

Radioisotopes Processing Area

ORR and BSR

High Flux Isotope Reactor

Fission Products Development Laboratory
4500 Complex

Building 3544

Gaseous Waste

w3
8.7
46.7
5.7
87 .4
54.0
60.0
9.5%
49.2

39.5

The ORNL stacks discharged <1 mCi of gaseous 1317 this month. The

total amount of active particulates released during the period was less

than 170 uCi. Inert gases released from the 3039 and 7911 stacks averaged

less than 1.7% and 0.27% of the calculated maximum permissible operating

level for these stacks. 1Individual stack releases are listed in

Table 3; the total releases are compared on a monthly basis in Fig. 7.

During the month of December, there were three partial shutdowns

in the 3039 stack area, as construction pertaining to improving the 3039

off-gas and cell ventilation facilities continued.

*The storage tank pit has an inleakage problem from groundwater, and this

is the volume of water jetted from the pit during the month.

The pit

can only be jetted to ILW since it was designed in this fashion.
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Tests show that complete mixing does not occur in the
near reaches of the river.
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Fig.7. Total Activity Released in Gaseous Waste (Mainly

13'1; Does not Include Rare Gases or Other Non-
Adsorbable Species). ORNLS Maximum Per-
missible Operating Level is {3 curies per Quarter.
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SUMMARY

Construction at the 3039 Stack Area continued on schedule through
the reporting period; a temporary two-fan system (70 K cfm and 65 K cfm
each) was placed in service, and it now provides cell ventilation for
the Bethel Valley facilities. The original equipment will be replaced
over a 1.5 year period.

Tri State 0il Tool Industries, Inc., Laurel, Mississippi, oil well
salvage specialists, began well recovery operations at the New Hydrofracture
Facility on January 9. Approximately 340 ft of the well have been cleared
of tubing and cement.

Operation of the Waste Monitoring and Collection Systems for the month
of January was routine. The total amount of 90gr discharged into White 0Oak
Lake from ORNL sources was 235 mCi; drainage from the burial grounds,
contaminated floodplains, and the dormant pit disposal area accounted
for 827 of this total. The Industrial Safety and Applied Health
Physics Division measured a 267 mCi release of 90sr at the White Oak Dam
sample station during the period. The activity emitted with the gaseous
wastes from the ORNL stacks remained low. The bulk of this contamination

was identified as 1311; the total release was less than 1 mCi.

[ : - ; - - v
R 7oV RN AR N L P A N RN SR O INC S M A g iy 7= il Sy COie £ G R S I S8



~

RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of January was 0.27%
of the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek
and the Clinch River indicated the radioactive contamination to be 31.0%
of the MPCy (Fig. 1B). At this sample point, very little dilution from
the river has occurred; therefore, this value represents the maximum
percentage MPCy in the river that could result from ORNL waste releases.

During the month, 0.267 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch, as measured at Stations 3 and
4, were 96 x 104 and 16 x 104 m3, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total
of 233.7 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.5 mCi of 90Sr was released by the Process Waste
Treatment Plant; 0.2 mCi of 90sr was released from the 190 pond system;

a total of 19.7 mCi of 90Sr was released from the sanitary system.

The following tabulation lists the measured amounts of 90gr discharged

into the White Oak Creek and Melton Branch watershed an@ the discharge

into White Oak Lake from the ILW pit disposal area. Contributions from



Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

90sr pischarge (mCi)

By By
Measurement Difference
Flume 16.5
190 Ponds 0.2
Process Waste Treatment Plant 0.5
Sewage Treatment Plant 19.7
36.9
7500 Sampling Station 93.0
Burial Grounds 1 and 3, and Floodplains 56.1
Station 3 180.9
Burial Ground 4 87.9
Melton Branch
7900 Area (HFIR and TRU) 0.7
7500 Area (NSPP and MSRE) 3.9
4.6
Station 4 52.8
Burial Ground 5 48 .2
ILW Pit Disposal Area
East Weir 0.1
West Weir 1.3
1.4
Total 90Sr to White Oak Lake (Stations 3
and 4 plus Ground Disposal Area) 235.1
Total 90sr from Burial Grounds, Ground
Disposal Area, and Floodplains 193.46

pPercent 90Sr from Burial Grounds, Ground
Disposal Area, and Floodplains 82.4

g




Process Waste

A total of 2.13 x 10% m3 of contaminated waste was chemically
treated this month, Of this amount, 2.04 x 104 m3 were released
to the Creek; the remainder was used for process operations such as
backwashing of filters.

Monthly comparisons of the strontium activity released from the pro-
cess waste system to White Oak Creek and process waste volumes are shown
in Figs. 4 and 5. The main contributors to the system are listed in
Table 2. A total of 33 ion exchange column runs were made. The following

is a summary of the column operation experienced:

Maximun Minimum Average
Run Time (h) 44,5 21.5 30.8
Volume treated (m3) 750 417 491

Intermediate Level Waste

Tri State 0il Tool Industries, Inc. began well recovery operations on
January 9, and on January 13 all of the cement had been drilled from the
2 7/8 in. tubing string using a 2 1/4 in., mill and 1 1/4 in. drill pipe with
fluid circulation. At this point, it was discovered that the 2 7/8 in. string
had parted and approximately 500 ft of the string had fallen about 19 ft to the
bottom of the hole. The system was rerigged and a "washover"” operation was
initiated. This operation entails milling away the cement from the annular
space between the 2 7/8 in. tubing and 5 1/2 in. casing and circulating the
cement chips to surface. A 4 3/8 in. shoe and wash pipe are used. The freed
tubing is severed with a jet cutter, pulled to the surface, and discarded.

To date, about 340 ft of well have been cleared.



The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.39 m3/h.

The summary of storage operations is given below:

n3

Total volume generated 252.8
Volume transferred to evaporators 291.7
South Tank Farm Inventory:

Beginning of Month 995.5

End of Month 1,000.1
Service Tank Inventory:

W-21, Beginning of Month 60.0

W-21, End of Month 17.7

W-22, Beginning of Month 22.4

W-22, End of Month 25.8

W-23, Beginning of Month 133.5

W—-23, End of Month 76.9
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 1,159.4

Total Volume at End of Month 968.7

The gunite tank sludge removal operation was shut down for the month

of January due to lack of storage space for the resuspended sludge solution.

R




A list of major contributors of intermediate level waste is given

below. Figure 6 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 2.8
Building 3019 6.4
Building 3525 3.3
Radioisotopes Processing Area 27 4
ORR and BSR 51.1
High Flux Isotope Reactor 24.7
Fission Products Development Laboratory 20.8%
4500 Complex 32.7
Building 3544 35.8

Gaseous Waste

The ORNL stacks discharged <1 mCi of gaseous 1311 this month. The
total amount of active particulates released during the period was less
than 44 uCi. Inert gases released from the 3039 and 7911 stacks averaged
less than 2.1% and 0.7% of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in
Table 3; the total releases are compared on a monthly basis in Fig. 7.

During the month of January, several partial shutdowns and a total
shutdown took place in the 3039 stack area. During these shutdowns, the

existing electric blowers and steam turbines in the cell ventilation

*The storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit
can only be jetted to ILW since it was designed in this fashion.



system were removed and replaced with two electric units which will service
the cell ventilation for the entire area. Each of the blower units is
equipped with a primary fan and a back-up fan. These units are temporary
and will service the area for one to two years, while permanent blowers
are being installed.

In the off-gas system, a new scrubber was installed and is being pre-
pared for operation. Also, comstruction continued in preparation for
replacing the off-gas filter system with a new system. A new steam system

was tied in at the scrubber area.

DY PSRN




% MPC
©
(02}

O
N

Fig. 1A.

{00

)

SRR

% MPG,, TOTAL

Fig-iB.

10

ORNL-DWG 79-9402R3

11 1

{978 1979 {980 {981 {982 THIS
MONTH

Calculated Percent of MPCy, in Clinch River due o
ORNL Discharges®(ISAHP Measurements at

T T

LR RALLL

White Qak Dam).

1978 {979 {980 ({98t 1982 THIS
MONTH

Measured Percent of MPCW inClinch River dueto
ORNL Discharges (ISAHP Samples at Confluence
of White Oak Creek and the Clinch River),

Tests show that complete mixing does not occur in the
near reaches of the river.



CURIES PER MONTH, AVERAGE
o o O o -
Y S N ® O

(®]

Fig. 2.

11

ORNL-DWG 79-9403R3

Il I

{978 1979 1980 1981 1982 THIS
MONTH

908r Released to White Qak Lake as Measured
at Sampling Stations 3 and 4 (See Fig.7).




*SI03TUO{ UOTITTIPTLY pue Suofjvis Burrdues 3o21) NLO 23TYM I0F ueTd UOFILIO]
SHILINW

. € ow.ﬂ.m
: ¥OLINOW NOILViQVY O [
bl 008 003 COv 0oz 0 NOILYLS ONITdWVS ¥V |
{ ' | ' | ' | H
000¢ 0002 000} 0 Ve
1334 . Y onavis Tn
. ¥13M 1SIM / 5
NOLLYLS (381 N! LON) 5 °ON Lld "4™'1 g / i
HNIYOLINOW HY - e v \ ©
{3SN NI LON) S3HON3YL ‘M1 {2
-.-\)-..}\QA\?
7 e Yy, ¢ NOILVLS A~
SaNOd m;.\mﬂé \ \\\\\ |
3LSVM §S3004d v zo:;:.m/, umq\\\. _.
006. oNiging  / V554810 \ K
N sTdueg
PSR- . . soUDNTIUOY
_ SNOLLYLS
ONIYOLINOW .
—_— i VNOLLIQav “ (35N NI LON)
026. ONITING / ..\N\u : - Slid ‘'l
RV Uﬂ\\ o .
N £OSL ONIQMNE *I'U'S'HW \ ' <
(331A¥3S 40 LNO) ONOd 3LSVA NS e
0062 ONIQTUNG 'd'd"S'N aoqryg ¢ (3501 NI LONI ~
00sL § 'ON Lid 3LSVA
NISVE ONITLL3S 3LSVA .
$53204d 03NOANVEY ! b'ON Y3¥Y VS0dSId 3LSVM GIN0S
{2 NOILY.LS) 3NN~ tee LNVId LNIWLVIYHL '
7349 XVO FLIHA AT . 35VM3S !
x . P ety b 2 H .-
e AT m . M
. __ __ _:: .oo/. <
X31dW00 005~ i {} NOILY.LS) . ¢ 0N vIuy ~
i ANVId IN3WLY3YL ) IVYS0dSIQ 3LSVM Q1108
# 3LSVM $5390¥d \
NFIYO ¥VO JLIHAM _}

HONVYHE US HidlS

ﬂ/ SONOJ 06} -HW ~
2v0¢ '9078 'Y Y0

3

yov29i-04 OMO-TNYO



13

ORNL—-DWG 79-9404R3

o

[0 4]

()]

H

MILLICURIES PER MONTH,
AVERAGE
[\V]

i N NN

1978 1979 1980 {981 1982 THIS
i MONTH

-

. 90 . . .
Fig.4. “"Sr Discharge in Process Waste to White Oak Creek

25

I

{978 1979 1980 {98t {982 THIS
MONTH

n
o

(8]

MONTH, AVERAGE
S}

102 CUBIC METERS PER

Fi1g. S. Process Waste Volumes.

PN AN TSI RS RS M ST 57 PO AT S ol



CUBIC METERS PER MONTH
AVERAGE

1

MILLICURIES PER MONTH
AVERAGE

14

ORNL-DWG 79-9405R3

{978 1979 {980 1981 {98 THIS
MONTH

Fig.6. Intermediate—Level Waste Volumes.
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Fig.7. Total Activity Released in Gaseous Waste (Mainly

'3'I; Does not Include Rare Gases or Other Non-
Adsorbable Species). ORNLS Maximum Per-—
missible Operating Level is 13 curies per Quarter.
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SUMMARY

The normal operating unit of Fan Assembly A-B, which provides cell
ventilation service at the 3039 Stack Area, failed as a result of an
electrical short which damaged the motor starter control. The unit was
out of service for a period of five days.

The well salvage operation at the New Hydrofracture Facility continued
on a round-the-clock basis through the reporting period. To date, 778 ft of
the well have been reclaimed.

Operation of the Waste Monitoring and Collection Systems for the month
of February was routine. The total amount of 90Sr discharged into White Oak
Lake from ORNL sources was 309 mCi; drainage from the burial grounds, con-
taminated floodplains, and the dormant pit disposal area accounted for 86% of
this total. The Industrial Safety and Applied Health Physics Division
measured a 293 mCi release of 90Sr at the White Oak Dam sample station during
the period. The activity emitted with the gaseous wastes from the ORNL
stacks remained low. The bulk of this contamination was identified as 1311;

the total release was less than 3 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of February was 0.3% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radicactive contamination to be 38.97 of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.293 Ci of 905r passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A
monthly comparison of the strontium released into White Oak Lake is shown in
Fig. 2. The flows for White Oak Creek and Melton Branch as measured at
Station 3 and 4 were 109 x 104 and 26 x 10% m3, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total of
305.7 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
normal: A total of 0.4 mCi of 90sr was released by the Process Waste
Treatment Plant; 0.4 mCi of 90Sr was released from the 190 pond system; a
total of 28.4 mCi of 90Sr was released from the sanitary system.

The following tabulation lists the measured amounts of 90g5r discharged
into the White 0Oak Creek and Melton Branch watershed and the discharge into

White Oak Lake from the ILW pit disposal area. Contributions from



Burial Grounds 1, 3, and 4 (White Oak Creek)

and Burial Ground 5 (Melton

Branch) are calculated as the differences between the sums of the listed

branch streams and the measurements at Stations 3 and 4 (Fig. 3).

White Oak Creek

905r pischarge (mCi)

By By
Measurement Difference
Flume 9.1
190 Ponds 0.4
Process Waste Treatment Plant 0.4
Sewage Treatment Plant 8.4
8.3
7500 Sampling Station 113.4
Burial Grounds 1 and 3, and Floodplain 75.1
Station 3 237.3
Burial Ground 4 123.9
Melton Branch
7900 Area (HFIR and TRU) 0.9
7500 Area (NSPP and MSRE) 5.2
6.1
Station 4 68.4
Burial Ground 5 62.3
ILW Pit Disposal Area
East Weir 0.1
West Weir 2.7
2.8
Total 99sr to White Oak Lake (Stations 3
and 4 plus Ground Disposal Area) 308.5
Total 90sr from Burial Grounds, Ground
Disposal Area, and Floodplains 264.1
Percent 20Sr from Burial Grounds, Ground
Disposal Area, and Floodplains 85.h




Process Waste

A total of 1.81 x 10% m3 of contaminated waste was chemically treated
this month. Of this amount, 1.71 x 104 m3 were released to the creek; the
remainder was used for process operations such as backwashing of filters.

Monthly comparisons of the strontium activity released from the process
waste system to White Oak Creek and process waste volumes are shown in Figs.
4 and 5. The main contributors to the system are listed in Table 2. A
total of 30 ion exchange column runs were made. The following is a summary

of the column operation experienced:

Maximum Minimum  Average

Run Time (Hours) 45.5 17.75 33

Volume Treated (m3) 798 403 603

Intermediate Level Waste

NHF well recovery operations continued through the period. During
the washover operation, a 12-ft slab was cut from the 5 1/2-in. casing at
approximately 760 ft, and drilling operations were initiated at this depth
when a core of shale was brought to surface in the washover shoe. The goal
was to drill about 300 ft of new hole to 1,050 ft. The drilling progressed
to about 868 ft where a drill collar pin sheared and two oil jars, the
collar, and bit were left in the hole. Subsequent efforts to retrieve the
tools were unsuccessful. 1In fact, the string now bottomed at 755 ft, and
it was surmised that the casing had shifted. Washover was resumed and a
second slab of casing and core of shale were eventually brought out of the

hole. The drilling operation was then resumed and has progressed to 778 ft.



Intermediate Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.55 m3/hr.

A summary of storage operations is given below:

m3

Total Volume Generated 408 .4
Volume Transferred to Evaporators 367.9
South Tank Farm Inventory:

Beginning of Month 1,000.1

End of Month 1,000.1
Service Tank Inventory:

W~21, Beginning of Month 17.7

W-21, End of Month 27 .4

W-22, Beginning of Month 25.R8

W-22, End of Month 56.6

W-23, Beginning of Month 76.9

W-23, End of Month 101.9
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 968.7

Total Volume at End of Month 1,011.6

> e~ = oy Ty (P ne e o -
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A list of major contributors of intermediate level waste is given below.

Figure 6 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 10.7
Building 3019 27.6
Building 3525 7.8
Radioisotopes Processing Area 108.2
ORR and BSR 7.9
High Flux Isotope Reactor 21.7
Fission Products Development Laboratory 57.0
4500 Complex 27 .4
Building 3544 49.7

Gaseous Waste
The ORNL Stacks discharged <3 mCi of gaseous 1317 this month. The total
amount of active particulates released during the period was less than
109 uCi. TInert gases released from the 3039 and 7911 Stacks averaged less
than 1.N% and 0.7% of the calculated maximum permissible operating level for
these stacks. Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.

*The storage tank pit has an inleakage problem from groundwater and this
is the volume of water jetted from the pit during the month. The pit
can only be jetted to ILW since it was designed in this fashion.



On February 22, the normal operating unit of fan system A-B failed when
an electrical short occurred in the terminal block which connects the motor
leads to the power supply. The redundant system was actuated and came on-—
line per design. The A-B unit supplies cell ventilation service at the 3039
area, and it is a temporary system which was placed in service
January 20, 1983.

The electrical fault appears to have resulted from a modified terminal
block and possibly loose set screws holding the motor leads to the bhlock.
The terminal block and set screw connections were badly melted, and it was

also necessary to replace the power leads.

Normal operations were resumed on February 27. The incident is reported

in QIR No. OP-WM-OIR-9-1.

L B T e
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SUMMARY

The well salvage operation at the New Hydrofracture Facility was
completed this month. A new hole was drilled from approximately 775 ft to
1,029 ft, and 1,010 ft of new Armco Nu-Lock 2 7/8-in. tubing were installed,
pressure tested, and cemented in. A gunite sludge injection (GTSR No. 4)
is scheduled for startup April 4.

Operation of the Waste Monitoring and Collection Systems for the month
of March was routine. The total amount of 90sr discharged into White Oak Lake
from ORNL sources was 229 mCi; drainage from the burial grounds, contaminated
floodplains, and the dormant pit disposal area accounted for 86% of this total.
The Industrial Safety and Applied Health Physics Division measured a 123 mCi
release of 90Sr at the White Oak Dam sample station during the period. The
activity emitted with the gaseous wastes from the ORNL stacks remained low.

The bulk of this contamination was identified as 131I; the total release

was less than 2 mCi.




RADIOCACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radiocactive contamination in the Clinch River resulting
from contamination in White Qak Creek for the month of March was 0.7% of the
MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and the
Clinch River indicated the radiocactive contamination to be 39.9%7 of the MPCy
(Fig. 1B). At this sample point, very little dilution from the river has
occurred; therefore, this value represents the maximum percentage MPCy in the
river that could result from ORNL waste releases.

During the month, 0.123 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch as measured at Stations 3 and 4
were 81 x 104 and 17 x 104 m3, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total of
228 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
normal: A total of 0.3 mCi of 90Sr was released by the Process Waste Treatment
Plant; 0.2 mCi of 905r was released from the 190 pond system; a total of

18.0 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 90Sr discharged
into the White Oak Creek and Melton Branch watershed and the discharge into
White Oak Lake from the ILW pit disposal area. Contributions from Burial
Grounds 1, 3, and 4 (White 0Oak Creek) and Burial Ground 5 (Melton Branch)
are calculated as the differences between the sums of the listed branch

streams and the measurements at Stations 3 and 4 (see Fig. 3).

White 0ak Creek

90gr Discharge (mCi)

By By
Measurement Difference
Flume 9.4
190 Ponds 0.2
Process Waste Treatment Plant 0.3
Sewage Treatment Plant 18.0
27 .9
7500 Sampling Station 84.4
Burial Grounds 1 and 3, and Floodplains 56.5
Station 3 158.1
Burial Bround 4 73.7
Melton Branch
7900 Area (HFIR and TRU) 0.4
7500 Area (NSPP and MSRE) 4.2
4,6
Station 4 69.7
Burial Ground 5 65.1

ILW Pit Disposal Area

East Weir 0.1
West Weir 1.5

[
(o))

Total 90Sr to White 0Oak Lake (Stations 3 229.4
and 4 plus Ground Disposal Area)

Total 90Sr from Burial Grounds, Ground 196.9
Disposal Area, and Floodplains

Percent 90Sr from Burial Grounds, Ground 85.8
Disposal Area, and Floodplains

A TN KN V7 & F\TALSE o St IR Y T M S Do ) e AN Rt gy



Process Waste

A total of 1.85 x 104 m3 of contaminated waste were chemically treated
this month. Of this amount, 1.76 x 104 @3 were released to the Creek; the
remainder was used for process operations such as backwashing of filters.

Monthly comparisons of the strontium activity released from the process
waste system to White Oak Creek and process waste volumes are shown in Figs. 4
and 5. The main contributors to the system are listed in Table 2. A total
of 28 ion exchange column runs were made. The following is a summary of the

column operation experienced:

Maximum Minimum Average
Run Time (h) 48 19 30
Volume treated (m3) 829 409 661

On March 10 the treatment plant was shut down for a few hours in order to tie

in the piping for new ion exchange column L-4D.



Intermediate Level Waste

The well recovery operations at the New Hydrofracture facility were
completed during the reporting period. DNrilling operations were terminated
at a depth of 1,029 ft, and about two weeks later, 1,010 ft of Armco Nu-Lock
2 7/8-in. tubing were run into the hole as follows. After inspection and
thread tube application, the joints were machine torqued to 2,000 ft-1b.
Each joint was then pressure tested to 5,000 psi using equipment and
procedures provided by Hydro-Test, Inc. of Pearland, Texas. All of the

assembly operations were witnessed and attested by ORNL QA and I personnel.

The well was partially cemented in on March 17, by Halliburton Services
using standard procedures and materials: Class A cement with 10% wt salt
and 0.47% Halad additives, at a ratio of 15.8 1lb/gal. A total of 588 gal of
slurry had been pumped down the hole when the annulus bridged over with debris
and "dead headed” the system. Subsequent efforts to break the plug were not
successful - reverse circulation was impossible hecause the bottom of the
string was equipped with a float shoe (check valve). About 760 ft of annular
space were cemented in together with the tubing string. The cement was drilled
from the string in four days, using a 2 1/4-in. drill bit and a 1 1/4-in.

drill pipe. The well assembly is now ready for slotting and the subsequent

completion of GTSR No. 4.




The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.44 m3/h.

The summary of storage operations is given below.

m3

Total volume generated 290.0
Volume transferred to evaporators 328.4
South Tank Farm Inventory:

Beginning of Month 1,000.1

End of Month 1,092.6
Service Tank Inventory:

W-21, Beginning of Month 27 .4

W-21, End of Month 16.9

W-22, Beginning of Month 56.6

W-22, End of Month 28.7

W-23, Beginning of Month 101.9

W-23, End of Month 119.9
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 1,011.6

Total Volume at End of Month 1,248.5

The cleaning out of gunite tank W-5 was resumed during the month
of March. Approximately 174 m3 of solution containing resuspended sludge

from W-5 were transferred to the Melton Valley Waste Storage Facility.



A list of major contributors of intermediate level waste is given

below. TFigure 6 compares the volumes of ILW generated each month,

m3
Transuranium Processing Area 9.5
Building 3019 14.3
Building 3525 13.3
Radioisotopes Processing Area 31.9
ORR and BSR 6.4
High Flux Tsotope Reactor 38.4
Fission Products Development TLaboratory 17 .,1*
4500 Complex 49.5
Building 3544 23.9

Gaseous Waste

The ORNL Stacks discharged <2 mCi of gaseous 1311 this month. The
total amount of active particulates released during the period was <182 yCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 0.9% and
and 0.7% of the calculated maximum permissible operating level for these stacks.
Individual stack releases are listed in Table 3: the total releases are com-—
parad on a monthly basis in Fig. 7. Demolition of existing equipment in the

3039 stack area continued during the month of March.

*The storage tank pit has an inleakage problem from groundwater and this is the
volume of water jetted from the pit during the month. The "pit" can only
be jetted to ILW since it was designed in this fashion.
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SUMMARY

Gunite sludge injection GTSR 4 was completed April 10, 1983, and the
sluicing of sludge from gunite tank W-5 continued through the period.
Operation of the Waste Monitoring and Collection Systems for the month
of April was routine. The total amount of 90sr discharged into White Oak Lake
from ORNL sources was 271 mCi; drainage from the burial grounds, contaminated
floodplains, and the dormant pit disposal area accounted for 72% of this total.
The Industrial Safety and Applied Health Physics Division measured a 254 mCi
release of 90Sr at the White Oak Dam sample station during the period. The
activity emitted with the gaseous wastes from the ORNL stacks remained low.
The bulk of this contamination was identified as 1311; the total release

was less than 1 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of March was 0.9% of the
MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and the
Clinch River indicated the radioactive contamination to be 49.9% of the MPCy
(Fig. 1B). At this sample point, very little dilution from the river has
occurred; therefore, this value represents the maximum percentage MPCy in the
river that could result from ORNL waste releases.

During the month, 0.254 Ci of 90sr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch as measured at Stations 3 and 4
were 100 x 104 and 31 x 104 m3, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total of
271 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
normal: A total of 0.4 mCi of 905y was released by the Process Waste Treatment
Plant; 0.1 mCi of 90gr was released from the 190 pond system; a total of

29.5 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 90Sr discharged
into the White 0Oak Creek and Melton Branch watershed and the discharge into
White Oak Lake from the ILW pit disposal area., Contributions from Burial
Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5 (Melton Branch)
are calculated as the differences between the sums of the listed branch

streams and the measurements at Stations 3 and 4 (see Fig. 3).

White 0Oak Creek

90sr Discharge (mCi)

By By
Measurement Difference
Flume 13.5
190 Ponds 0.1
Process Waste Treatment Plant 0.4
Sewage Treatment Plant 22.5
36.5
7500 Sampling Station 99.1
Burial Grounds 1 and 3, and Floodplains 62.6
Station 3 167 .9
Burial Bround 4 68.8
Melton Branch
7900 Area (HFIR and TRU) 31.8
7500 Area (NSPP and MSRE) 7.9
39.7
Station 4 93.0
Burial Ground 5 53.3
ILW Pit Disposal Area
East Weir 0.1
West Weir 9.6
9.7
Total 90Sr to White Oak Lake (Stations 3 270.6
and 4 plus Ground Disposal Area)
Total 90Sr from Burial Grounds, Ground 194.4
Disposal Area, and Floodplains
Percent J0Sr from Burial Grounds, Ground 71.8

Disposal Area, and Floodplains
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Process Waste

A total of 1.99 x 104 m3 of contaminated waste were chemically treated
this month. Of this amount, 1.73 x 104 m3 were released to the Creek; the
remainder was used for process operations such as backwashing of filters.

Monthly comparisons of the strontium activity released from the process
waste system to White Oak Creek and process waste volumes are shown in Figs. 4
and 5. The main contributors to the system are listed in Table 2. A total
of 33 ion exchange column runs were made. The following is a summary of the

column operation experienced:

Maximum Minimum Average
Run Time (h) 34,5 17.5 31
Volume treated (m3) 750 372 587

Intermediate Level Waste

The scheduled injection of GTSR 4 was completed during the period. Site
preparations included running of a Cement Bond Log, perforating and severing the
tubing with explosives, and subsequently fracturing the shale formation by
pressurization. A total of 197,000 gal of suspended sludge was slurried with
1,100,000 1b of blended cement and fly ash and pumped into the formation at

a depth of 1,010 ft. Sludge injection GTSR 5 is scheduled for May 16, 1983.



The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.41 m3/h.

The summary of storage operations is given below.

m3

Total volume generated 313.4
Volume transferred to evaporators 296.3
South Tank Farm Inventory:

Beginning of Month 1,092.6

End of Month 1,117.5
Service Tank Inventory:

W-21, Beginning of Month 16.9

W—-21, End of Month 37.5

W~22, Beginning of Month 28.7

W—-22, End of Month 25.2

W-23, Beginning of Month 119.9

W-23, End of Month 143.6
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 1,248.5

Total Volume at End of Month 817.3

The cleaning out of gunite tank W-5 was resumed during the month
of April. Approximately 217.9 m3 of solution containing resuspended sludge

from W-5 were transferred to the Melton Valley Waste Storage Facility.
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A list of major contributors of intermediate level waste is given

below. Figure 6 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 3.5
Building 3019 29.7
Building 3525 16.3
Radioisotopes Processing Area 30.1
ORR and BSR 29.0
High Flux Isotope Reactor 23.3
Fission Products Development Laboratory 31.4%
4500 Complex 28.8
Building 3544 28.0

Gaseous Waste
The ORNL Stacks discharged <1 mCi of gaseous 1317 this month. The
total amount of active particulates released during the period was 152 uCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 1.5%
and 1.2% of the calculated maximum permissible operating level for these stacks.
Individual stack releases are listed in Table 3: the total releases are com—
pared on a monthly basis in Fig. 7. Demolition of existing equipment in the

3039 stack area continued during the month of April.

*The storage tank pit has an inleakage problem from groundwater and this is the
volume of water jetted from the pit during the month. The "pit™ can only
be jetted to ILW since it was designed in this fashion.
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SUMMARY

Gunite sludge injection SI-5 was completed May 18, 1983. The
sluicing of sludge from gunite tank W-5 was completed on May 10, 1983.
Approximately 12 m3 of a crystalline phosphate material were left
in the tank. The relocation of sluicing equipment from W-5 to W-6 is
currently in progress.

Operation of the Waste Monitoring and Collection Systems for the month
of May was routine. The total amount of 90gr discharged into White Oak Lake
from ORNL sources was 292 mCi; drainage from the burial grounds, contaminated
floodplains, and the dormant pit disposal area accounted for 90% of this total.
The Industrial Safety and Applied Health Physics Division measured a 257mCi
release of 20gr at the White Oak Dam sample station during the period. The
activity emitted with the gaseous wastes from the ORNL stacks remained low.
The bulk of this contamination was identified as 1311; the total release

was less than 1 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of May was 0.4% of the
MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and the
Clinch River indicated the radioactive contamination to be 30.7% of the MPCy
(Fig. 1B). At this sample point, very little dilution from the river has
occurred; therefore, this value represents the maximum percentage MPCy in the
river that could result from ORNL waste releases.

During the month, 0.257 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch as measured at Stations 3 and 4
were 108 x 10% and 37 x 104 m3, respectively.

The White Oak Creek and Melton Branch watersheds discharged a total of
323 mCi of 90sr into White Oak Lake.

The controlled releases into the White QOak Creek during the period were
normal: A total of 0.2 mCi of 90Sr was released by the Process Waste Treatment
Plant; 0.4 mCi of 90sr was released from the 190 pond system; a total of

14.5 mCi of 90Sr was released from the sanitary system.



White Oak Lake from the ILW pit disposal area.

The following tabulation lists the measured amounts of 90gr discharged

streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

into the White Oak Creek and Melton Branch watershed and the discharge into
Contributions from Burial
Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5 (Melton Branch)

are calculated as the differences between the sums of the listed branch

90gr Discharge (mCi)

By By
Measurement Difference
Flume 6.9
190 Ponds 0.4
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 14.6
22.1
7500 Sampling Station 73.5
Burial Grounds 1 and 3, and Floodplains 51.4
Station 3 172.9
Burial Ground 4 99.4
Melton Branch
7900 Area (HFIR and TRU) 2.8
7500 Area (NSPP and MSRE) 7.0
9 .8
Station 4 150.5
Burial Ground 5 140.7
ILW Pit Disposal Area
East Weir 0.1
West Weir 6.4
6.5
Total 90Sr to White Oak Lake (Stations 3 329.9
and 4 plus Ground Disposal Area)
Total 90Sr from Burial Grounds, Ground 298.0
Disposal Area, and Floodplains
Percent 90Sr from Burial Grounds, Ground 90.3
Disposal Area, and Floodplains
AN P S A Ay G R ¥ V) § A0 I LB A ey L R LR C IR s AT 357> 3 S A




Process Waste

A total of 1.88 x 104 m3 of contaminated waste were chemically treated
this month. Of this amount, 1.83 x 10% m3 were released to the Creek; the
remainder was used for process operations such as backwashing of filters.

Monthly comparisons of the strontium activity released from the process
waste system to White Oak Creek and process waste volumes are shown in Figs. 4
and 5. The main contributors to the system are listed in Table 2. A total
of 28 ion exchange column runs were made. The following is a summary of the

column operation experienced:

Maximum Minimum Average
Run Time (h) 37 23.5 31
Volume treated (m3) 830 490 671

Intermediate Level Waste

The scheduled gunite sludge injection SI-5 was completed May 18, 1983.
A total of 159,000 gal of suspended sludge was slurried with 992,000 1lbs of
blended cement and fly ash and pumped into the formation at a depth of

1,010 ft. Injection ILW No. 20 is scheduled for June 13, 1983.
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The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.34 m3/h.

The summary of storage operations is given below.

m3

Total volume generated 276.5
Volume transferred to evaporators 255.2
South Tank Farm Inventory:

Beginning of Month 1,117.5

End of Month 899.0
Service Tank Inventory:

W-21, Beginning of Month 37.5

W-21, End of Month 45.4

W-22, Beginning of Month 25,2

W-22, End of Month 38.6

W-23, Beginning of Month 143.6

W-23, End of Month 37.5
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 817.3

Total Volume at End of Month‘ 1,005.0

The cleaning out of gunite tank W-5 was finished on May 10, 1983.
Approximately 432 m3 of solution containing resuspended sludge from
W-5 were transferred to the Melton Valley Waste Storage Facility in
May. Preparations for the sluicing of tank W-6 continued through

the remainder of the reporting period.
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A 1list of major contributors of intermediate level waste is given

below. Figure 6 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 9.9
Building 3019 17.3
Building 3525 4.5
Radioisotopes Processing Area 19.8
ORR and BSR 46.3
High Flux Isotope Reactor 26.7
Fission Products Development Laboratory 30.6*
4500 Complex 12.3
Building 3544 42,9

Gaseous Waste

The ORNL Stacks discharged <1 mCi of gaseous 1311 this month. The
total amount of active particulates released during the period was 168 wuCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 1.3% and
and 1.1% of the calculated maximum permissible operating level for these stacks.
Individual stack releases are listed in Table 3: the total releases are com-—

pared on a monthly basis in Fig. 7.

*The storage tank pit has an inleakage problem from groundwater and this is the
volume of water jetted from the pit during the month. The "pit™ can only
be jetted to ILW since it was designed in this fashion.
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SUMMARY

Intermediate level waste injection ILW-20 was completed June 13, 1983,
and the sluicing of sludge from gunite tank W-6 began on June 1, 1983.

Operation of the Waste Monitoring and Collection Systems for the month
of June was routine. The total amount of 90Sr discharged into White Oak
Lake from ORNL sources was 146 mCi; drainage from the burial grounds,
contaminated floodplains, and the dormant pit disposal area accounted for
84% of this total., The Industrial Safety and Applied Health Physics
Division measured a 123 mCi release of 90Sr at the White 0Oak Dam sample
station (0.1% MPCy in the Clinch River for recorded flows). The activity
emitted with the gaseous wastes from the ORNL stacks remained low. The bulk
of this contamination was identified as 131I; the total release was less

than 2 mCi.




RADIQACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of June was 0.1% of the
MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and the
Clinch River indicated the radioactive contamination to be 16.1% of the MPCy
(Fig. 1B). At this sample point, very little dilution from the river has
occurred; therefore, this value represents the maximum percentage MPCy in the
river that could result from ORNL waste releases.

During the month, 0.123 Ci of 90sr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross—beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch as measured at Stations 3 and 4
were 60 x 104 and 19 x 104 m3, respectively. Fig. 2A shows the stream flow
(Station 3 plus Station 4) and radiocactivity releases from Burial Ground 4
and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total of
146 mCi of 90Sr into White Oak Lake.

The controlled releases into the White 0Oak Creek during the period were
normal: A total of 0.2 mCi of 90gr was released by the Process Waste Treatment
Plant; 0.2 mCi of 905r was released from the 190 pond system; and a total of

22.6 mCi of 90Sr was released from the sanitary system.



———
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The following tabulation lists the measured amounts of 90sr discharged
into the White Oak Creek and Melton Branch watershed and the discharge into
White Oak Lake from the ILW pit disposal area. Contributions from Burial
Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5 (Melton Branch)
are calculated as the differences between the sums of the listed branch
streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

90sr pischarge (mCi)

By Measurement By Difference
Flume 5.9
190 Ponds 0.2
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 16.3
22.6
7500 Sampling Station (D
Station 3 86.8
Burial Grounds 1, 3, 4, and Floodplains 64.2
Melton Branch
7900 Area (HFIR and TRU) 0.2
7500 Area (NSPP and MSRE) 1.0
1.2
Station 4 59.4
Burial Ground 5 58.2
ILW Pit Disposal Area
East Weir 0.1
West Weir 0.1
0.2
Total 90sr to White Oak Lake (Stations 3 146.4
and 4 plus Ground Disposal Area)
Total 90Sr from Burial Grounds, Ground 122.6
Disposal Area, and Floodplains
Percent 29Sr from Burial Grounds, Ground 83.7%

Disposal Area, and Floodplains

(1) The measured value at this station for the period was 208 mCi which is
not consistent with downstream measurements or Station 3 (87 mCi) and a
total release over White Oak Dam of 123 mCi. The suspected error is
attributed to cross contamination during sample handling.

PR PN X I 1]



Process Waste

About 1.56 x 10%4 m3 of process waste were treated by ion exchange
and released to White Oak Creek.

The strontium activity released from the process waste system to White
Oak Creek compared to previous months is shown in Fig. 4; the waste volume
processed compared to previous months is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 27 ion exchange

column runs were made. The following is a summary of the column operation

experienced:
Maximum Minimum Average
Run time (h) 39 22.5 30
Volume treated (m3) 790 470 579

Intermediate Level Waste

The scheduled injection of ILW~20 was completed on June 13, 1983.
A total of 434 m3 (114,750 gal) of intermediate level waste was slurried
with 337,000 kg (743,000 1b) of blended cement and fly ash and pumped into
the formation at a depth of 1,010 ft. Sludge injection GTSR 6 1s scheduled
for July 11, 1983.

The sluicing of gunite tank W-6 began on June 1, 1983. During the
reporting period, 500.9 m3 (132,000 gal) of resuspended sludge were trans-

ferred to the hydrofracture site for future disposal.



The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.56 m3/h.

The summary of storage operations is given below.

n3

Total volume generated 382.4
Volume transferred to evaporators 416.3
South Tank Farm Inventory:

Beginning of Month 899.0

End of Month 753.3
Service Tank Inventory:

W-21, Beginning of Month 45.4

W-21, End of Month 25.8

W-22, Beginning of Month 38.6

W-22, End of Month 24.3

W-23, Beginning of Month 37.5

W-23, End of Month 72.4
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 1,005.0

Total Volume at End of Month 1,042.0

oo TR, T




A list of major contributors of intermediate level waste is given

below. TFigure 6 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 14.2
Building 3019 7.1
Building 3525 9.8
Radioisotopes Processing Area 14.9
ORR and BSR 38.0
High Flux Isotope Reactor 50.2
Fission Products Development Laboratory 11.0%*
4500 Complex 17.1
Building 3544 24,6

Gaseous Waste
The ORNL Stacks discharged <1 mCi of gaseous 1317 this month. The
total amount of active particulates released during the period was 109 ucCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 1.27%
and 2.1% of the calculated maximum permissible operating level for these
stacks. Individual stack releases are listed in Table 3; the total releases

are compared on a monthly basis in Fig. 7.

*The storage tank pit has an inleakage problem from groundwater and, this is
the volume of water jetted from the pit during the month. The "pit"” can only
be jetted to ILW since it was designed in this fashion.



9

ORNL-DWG 83C-11098

1.0

0.8

= 0.6

7MPC

0.4

N J[[

1979 1980 1981 1982 1983 THIS
TO MONTH

DATE

Fig.1A. Cclcula'fed Percent of MPC, in Clinch River due to
ORNL Discharges*(ISAHPMeasurements at
White Oak Dam).

100

L]

1979 1980 1981 1982 1983 THIS
70 MONTH

DATE

Fig.lB.Measured Percent of MPC_  in Clinch River due to
ORNL Discharges (ISAHP Scmples at Confluence
of White Oak Creek and the Clinch River).

LILURLLLL
Ly

ZMPC,, TOTAL
T T TTTI
Lol

*Tests show that complete mixing does not occur in the
near reaches of the river.

YT T T TN a T T A T T T T, T 33 A B T i NTETR: AR § -
A AN ML I R TP IO 67 Ao A T L NI & S A DAP PRI (Y P SRR 2 LA KOS IS = SO of L ED AL SN e s N o X S NN Ry



10

ORNL-DWG 83C-11099

1.0

0.8

0.6

0.4

NEEEEE N

1979 1980 1981 1982 1983 THIS
TO MONTH

DATE

Fig.2. °°Sr Released to White Oak Lake as Measured
at Sampling Stations 3 and 4 (See Fig.3)

CURIES PER MONTH
AVERAGE




11

€ ANV % SONNO¥D IVI¥Nd AT MATED
AVO ELTHM OL QASVITIY ALIAILOVOIAVY ANV [0Td WVAULS

‘vz 814

0S

ool

06l

00¢ — S3ISV3T13H S 'ON ANNOYO TvIidNg ---
S3ASV3IT3H ¥ 'ON ANNOYD TVIdNG — —
MO14 NV3IHLS —

O T T T T T T T Y

(,0l X ¢W) ¥ VLS + € V1S 'MOTd WVIHLS

CE0LL-E8 DMA—TNHO

0
o)
0S >
O
O
S
00l -
<
||_
<
0SSl "©
o
%2
3
O
00¢ =
0S¢




12

*SIOJTUOR UOTIBTPeY pue suoflels 3urtduwes NooI) BY 9ITUYM JO0IF UBTE UOTIRD0T '€ ‘314

v e

S¥3.3n ¥OLINON NOILVIQVY @
bi6 008 009 OOv 002 O NOILVLS ONIMdWVS ¥
) ' 1 M 1 v 1
000§ 000 000} 0
wmum WYQ XVO ILIHM
HI3M 1S3 s zo:ﬁm/
NOILYLS {3SN NI 1ON) & ON lid "M’
d
ONIYOLINOW H (3SN NI LON) SIHON3YL ‘M'T .
e, \A\.U\w\
~ N4 g, € NOILVLS
sanod .&@ .
3LSVYM $53008d b NOLLVAS~|

oo .,

006. oNIgInG  /
W4 °H
S o—-

’ _ SNOILYLS

\ ONIYOLINOW

. 4 vNOlLIaQY

—— *

0262 9NIQTING

NU
‘0L /n\m\.\ o
£0GZ ONIQTING "I'Y'S'WN \

. (3SN Nt LON)

C \ { _Slid M

l/
(321A¥3S 50 LNO) ANOG FLSYM NiSvE 315V

AJN39H3N3
0064 O9NIQTING d'd'S'N 399148 (2SN NI LON)
00GL '
}"ON Lid JLSVM
NISYE ONITL13S JLSVM °
$53204d QINOANVEY v 'ON V3HV 1vS0dSIa ILSYM QI10S
(2 NOILVLS) IWNTd " INVId LINIWLVIYL
3349 w0 _JLHmM AT . 39VM3s :
-~ ~ i
o../.. W
X31dW0D oom¢\ : (} NOILY.LS) ~—=. ¢ ON vauy
LINVId LNINLV3IYL " 1vS0dSIG ILSVM GQIN0S
31SVYM SS300Yd N

HIFYD NVO TLIHM i []  “SANOJ 06)-HW ~
HINVYE ‘1S H1AIS /
2v0€ '9078 'Y Y0

o 0

Y9b291-8L 9MO-TINYHO

atdueg
2A20UINTIV0Y

3



MILLICURIES PER MONTH,
AVERAGE

-
(o]

10° CUBIC METERS PER
MONTH, AVERAGE

S}

25

20

15

10

13

ORNL-DWG 83C-11100

1

1979 1980 1981 1982 1983 THIS
TO MONTH

DATE

.4 99Sr IniProcess Waste!Discharge to White

Oak Creek

1979 1980 1981 1982 1983 THIS
TO MONTH
DATE

Fig.5. Process Waste Volumes.

=3 ot T TE TS TR STen T ekl
A AR R AR L R A AN Y e N SR P Al Ly -



14

ORNL-DWG 83C-11101

= 1000

=

@)

= 800

@

<

%

LY 400

e

=

©

< 0

oD

O 1979 1980 1981 1982 1983 THIS
TO MONTH
DATE

Fig6. Intermediate—Level Waste Volumes.

T 200

&

= 160

Q)

&32 120

mo:

L;JL‘J

s 80

o:<

-

O 40

.

=

1979 1980 1981 1982 1983 THIS

TO MONTH
DATE

Fig.7. Total Activity Released in Gaseous Waste (Mainly
131, Does not Include Rare Gases or Other Non-
Adsorbable species). ORNL'S Maximum Per—

missible Operating Level is 13 curies per Quarter.



15

*130¢ 3O IBYI MOTq goT3I9uU2 03 S9AFITSUIS
jou ST £3FATIOR BI9(G-S8018 SUTFUTWIL]IOP U posSn SISATeRUB JO poylsw 3yl °*IBATY
YOUTFT) 2y3z 03 so31eydsSTp 921D Ae(Q 9ITYM ur 3Juasaid L[Tewaou SIPF[INUOTPERI FO
2ANJIXTFu B 10F ADULFOTII° Sujjunod afeisae pajeWF]ISS ue U0 paseq cOHumeﬂxonma<n

*¢ 2an8TJ 031 SI9INYp

9z4°0 €21°0 (sjuoweansesy dHVSI)
I9ATY YOUTTD 01 WeQ B0 9ITYM

6G/E°0 %9%1°0 890anos TTe W01y 981eYOSTP TBIOJL
||||| 1000°0 TN 9 °ON
3189M punoiy TeFang pue S3Td MII woly a8ieydstq
11111 1000°0 IT9M
3seqy goyouai] pue s3Td MII Woiy 98aBYOSTQ

¢ °*ON punols Tejang pue

Y9€1°0 #650°0 ] suofjeaadp L9TTeA UO3IT3N woal 331BYISTQ
11%¢°0 8980°0 € % °ON punoiy Terang pue
suorjeaodg AoTTeA [9Yyleg woa 931BYISTQ
qtd § 3] ploqunN
Bl3g S$S019H ¢1g TeB310] UuoF3Ies
Sufio3TUOR

93®] B0 9ITYM 03 poseoTay LITATIY 1 9Iqel

8
kAT
R

.



16

*yTT Pue g1 seToyueu

U SJUSWIINSESW U SOUIIIIJITIP £Q poOuTelIqO SBM USATZ anTea oyl °/y0f¢ SurplIng i9pun
193empunoild pajeulm@ElUOD JO OFEBOTUT YITM Wo3sLs o3sem-ssad01d a9yl paiejus A3ITATIOe 9yl

T°€¢€T 08°¢ 9°G¢g S9¢2°0 00s¢ advurRIQ WIRJ NUB]
G*9 6£°1 1°0 100°0> 1€ (0%T HW) 9207 BurprIng
[AA (%°0 - 100°0> ¢8°0 (S€T HW) S7SE BurpiIing
7°6 c0°¢ oY 0€0°0 0SS (e¥Z HW) 1¢G¢ °*3p1d ‘aoieaodesqy o1sep
6°11 GG6*? —— 100°0> 8y (ST HW) 610€ BurplIng
9°9 [A/AN —— 100°0> A ! (6%1 HW) 920¢ pue gzOg s3urpring
8°¢t 28°0 — 100°0> £8°0 (67C HW) 80SE pue ¢0Gg sSurprIng
€°0¢C 9g° ¥ 1°0 100°0 6 (Z1THW) suofljeaadg Io3oeay
0L 06°1 AR %Y e6%7C°0 —— (TTTHW snufu yITHW) eBOIY
Burssaooag sadojosyoypey
(YE€THR) ey
°61 1Y 8°97 002°0 0081 Butrssedoad sedojostofpey
1/bd
Te30L | cw £OT Te30] TO IS¢
Jo % JO %

8981eY0ST(] ©23SEM~SS9D01d

*Z °1qel




17

*2W]] STY) 3Ie 9[qEITEAE BIEBP ON o

*£31AT30® 9yl Sujanseam uayj pue sdep Inoj jo poriad
e 103 Aeoop o031 sasjdwes ay3z uf pasn saaded a33TTI °9y3l SurmolTe Aq pouUTEIQO 3IBM SANTEA 3SIY],
*sosed oTqou opnduf jou s90q °*pojou se 3dedxd Iy-y; ATFIewtad L3TATIOY

(A S pooH
NlOﬁxmm.o xXog 94019
8931eYosT G0SS SUTPIINg
Nnoaxoo.ﬁ 69¢ wooy
NlOﬁch.q 9¢1 wooy
89318YdSTQ UOTIBTFIURA 80SH# SBUTpPTINg
(Hg) 0827 SuTpTIng uofledTaqed I981el WNTITIL
) B2y ZI-X -~ UOTSTAT( °*Yd9L ‘way)
601 10°0 > 23TS OI-X 3t poseo[ay sasen Ul LIFATIOV TBIOL
44 10°0 > T16L Miy pue YI4H
1 10°0 > CISL HASK
0€ 10°0 > 020¢ juetd 30TTd Sufsseo01J-TEOTWAYDOTpPERY
1 %9 10°0 > 6£0¢ S9TITITOBd TESOdST(Q SBD SAFIDBOTPERY TBIIUI)
1 10°0 > 920t TVTIH
(T ) (1) *ON 3}oE1S
Q43I TATIOV gAITATIOY
9jeinotlaed
9TqEBIL3TEd

S97SE}y SNO9SEH U pasea[ayd AITATIDV  °C OTqelL

AT
T

RN LR




NUY = g0 155
"ATE ISSUEB i . D“Lf

-~

< -

OAK RIDGE NATIONAL LABORATORY for Internal Use Only

OPERATED BY
UNION CARBIDE CORPORATION

i ORNL
rost ormet 10 x CENTRAL FILES NUMBER

OAK RIDGE. TENNESSEE 37830

“""“\ﬂq

Lo T
.

kat |
g Ty
bvw o __yg?;"‘*»{ ORNL CF-83/268

DATE: October 19, 1983

susJECT: RADIOACTIVE LIOUID AND GASEOUS WASTE DISPOSAL OPERATIONS AND
EFFLUENT MONITORING REPORT FOR THE MONTH OF July 1983

TO: Distribution
I, 17
FROM: L. C. Lasher and C. B. Scott
27

Sponsor: J. H. Swanks

This document has been approved for release
to the public by:

T&)@#M\ gﬂ( il (S14b

i ol
ORNL Site

Internal Use Only
NOTICE: This document has not been given final patent
clearance, and the dissemination of its information is
only for official use. If this document is to be given
public release, it must be reviewed in accordance with
UCC-ND release procedures (SPP D-8-5).

Y ALy S b Theirh 2 gl el ot ) Yl b oA e ) SN R O A R Y AL € il P it 3 Y S Sl oo D SR P L VRO N







SUMMARY

Gunite sludge injection SI-6 was completed on July 14, 1983, and
the sluicing of sludge from gunite tank W-6 continued throughout the
reporting period.

Operation of the Waste Monitoring and Collection Systems for the month
of July was routine. The total amount of 90gr discharged into White Oak
Lake from ORNL sources was 93 mCi; drainage from the burial grounds,
contaminated floodplains, and the dormant pit disposal area accounted for
78% of this total. The Industrial Safety and Applied Health Physics
Division measured an 80 mCi release of 90Sr at the White Oak Dam sample
station (0.1% MPCy in the Clinch River for recorded flows). The activity
emitted with the gaseous wastes from the ORNL stacks remained low. The bulk

of this contamination was identified as 1311; the total release was less

than 2 mCi.




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of July was 0.1% of the
MPCy (Fig. 14). Samples taken at the confluence of White Oak Creek and the
Clinch River indicated the radioactive contamination to be 15.4% of the MPCy
(Fig. 1B). At this sample point, very little dilution from the river has
occurred; therefore, this value represents the maximum percentage MPCy in the
river that could result from ORNL waste releases.

During the month, 0.080 Ci of 90gsr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch as measured at Stations 3 and 4
were 56 x 10% and 12 x 104 m3, respectively. Fig. 2A shows the stream flow
(Station 3 plus Station &) and radioactivity releases from Burial Grounds 4
and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total of
92 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
normal: A total of 0.5 mCi of 908r was released by the Process Waste Treatment
Plant; 0.2 mCi of 905y was released from the 190 pond system; and a total of

10.9 mCi of 90Sr was released from the sanitary system.
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The following tabulation lists the measured amounts of 90Sr discharged
into the White Oak Creek and Melton Branch watershed and the discharge into
White Oak Lake from the ILW pit disposal area. Contributions from Burial
Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5 (Melton Branch)
are calculated as the differences between the sums of the listed branch
streams and the measurements at Stations 3 and 4 (see Fig. 3).

White 0Oak Creek

0gr Discharge (mCi)

By Measurement By Difference

Flume 4.1
190 Ponds 0.2
Process Waste Treatment Plant 0.5
Sewage Treatment Plant 10.9

15.7
7500 Sampling Station 52.0
Burial Grounds 1 and 3, and Floodplains 36.6
Station 3 62.0
Burial Ground 4 10.0

Melton Branch

7900 Area (HFIR and TRU) 2.1
7500 Area (NSPP and MSRE) 3.0
5.1
Station 4 30.6
Burial Ground 5 25.5

ILW Pit Disposal Area

East Weir 0.1
West Weir 0.1
0.2
Total 90Sr to White Oak Lake (Stations 3 92.8
and 4 plus Ground Disposal Area)
Total 90Sr from Burial Grounds, Ground 72.0
Disposal Area, and Floodplains
Percent 90Sr from Burial Grounds, Ground 77 .6%

Disposal Area, and Floodplains
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Process Waste

A total of 1.40 x 10% m3 of process waste were treated by ion exchange.
0f this amount 1.28 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
0ak Creek compared to previous months is shown in Fig. 4; the waste volume
processed compared to previous months is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 24 ion exchange
column runs were made. The following is a summary of the column operation

experienced:

Maximum Minimum Average
Volume treated (m3) 627 384 525

Intermediate Level Waste

The scheduled gunite sludge injection SI-6 was completed on July 11,
1983. A total of 208,000 gal of suspended sludge was slurried with 1,150,000 1b
of blended cement and fly ash and pumped into the formation at a depth of

of 1,010 ft. Sludge injection SI-7 is scheduled for August 8, 1983.



The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.30 m3/h.

The summary of storage operations is given below.

m3

Total volume generated 207 .9
Volume transferred to evaporators 221.7
South Tank Farm Inventory:

Beginning of Month 753.3

End of Month 845.6
Service Tank Inventory:

W-21, Beginning of Month 25.8

W-21, End of Month 18.6

W-22, Beginning of Month . 24.3

W-22, End of Month 17.7

W-23, Beginning of quth 72.4

W-23, End of Month 96.3
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 1,042.0

Total Volume at End of Month 1,116.8
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A list of major contributors of intermediate level waste is given

below. Figure 6 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 12.0
Building 3019 6.1
Building 3525 16.8
Radioisotopes Processing Area 20.9
ORR and BSR 25.1
High Flux Isotope Reactor 26.2
Fission Products Development Laboratory 12.4%
4500 Complex 1.8
Building 3544 24,7

Gaseous Waste
The ORNL Stacks discharged <2 mCi of gaseous 1317 this month. The
total amount of active particulates released during the period was 107 uCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 1.3%
and 4.2% of the calculated maximum permissible operating level for these
stacks. Individual stack releases are listed in Table 3; the total releases

are compared on a monthly basis in Fig. 7.

*The storage tank pit has an inleakage problem from groundwater, and this is
the volume of water jetted from the pit during the month. The "pit"” can only
be jetted to ILW since it was designed in this fashion.
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Fig.1B.Measured Percent of MPC, in Clinch River due to
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of White Oak Creek and the Clinch River).
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near reaches of the river.
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SUMMARY

Gunite sludge injection SI-6 was completed August 10, 1983. The
removal of sludge from tank W-6 was completed on August 5. The sluicing
equipment was relocated from W-6 to W-7 and operations were resumed
on August 29. -

One unusal occurrence was reported during the period. (Report No.
ORNL-83-13-0P-83~2). The MPC, for !31lI was exceeded at White Oak Dam
when measurement at this point reached 400 pCi/L (133% of the limit).

A total of 108 mCi of 90Sr was discharged into White Oak Lake
from ORNL sources; drainage from the burial grounds, contaminated
floodplains, and the dormant pit disposal area accounted for 76% of
this total. The Environmental and Occupational Safety Division
measured a 116 mCi release of 90Sr at the White Oak Dam sample station
during the period. The activity emitted with the gaseous wastes

from the ORNL stacks remained low. The bulk of this contamination was

identified as 1311; the total release was less than 6 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of August was 0.1% of the
MPCy (Fig. 1A). Sampiés taken at the confluence of White Oak Creek and the
Clinch River indicated the radioactive contamination to be 6.9% of the MPCy
(Fig. 1B). At this sample point, very little dilution from the river has
occurred; therefore, this value represents the maximum percentage MPCy in the
river that could result from ORNL waste releases.

During the month, 0.116 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross-beta activity measurements made at the sampling
stations in the tributaries to White Oak Lake are listed in Table 1. A monthly
comparison of the strontium released into White Oak Lake is shown in Fig. 2.
The flows for White Oak Creek and Melton Branch as measured at Stations 3 and 4
were 50 x 10% and 8 x 104 m3, respectively. Fig. 2A shows the stream flow
(Station 3 plus Station 4) and radioactivity releases from Burial Grounds 4
and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total of
107 mCi of 90Sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
normal: A total of 0.2 mCi of 90sr was released by the Process Waste Treatment
Plant; 0.3 mCi of 90sr was released from the 190 pond system; and a total of

17.5 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 90Sr discharged
into the White Oak Creek and Melton Branch watersheds and the discharge into
White Oak Lake from the ILW pit disposal area. Contributions from Burial
Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5 (Melton Branch)
are calculated as the differences between the sums of the listed branch
streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

905y Discharge (mCi)

By Measurement By Difference

Flume 3.8
190 Ponds 0.3
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 17.5

21.8
7500 Sampling Station 97.7 (1)
Burial Grounds 1 and 3, and Floodplains 75.9
Station 3 92.6 (1)
Burial Ground 4 0

Melton Branch
7900 Area (HFIR and TRU) 0.2
7500 Area (NSPP and MSRE) 3.4
3.6
Station 4 14.7
Burial Ground 5 11.1
ILW Pit Disposal Area
East Weir 0 (2)
West Weir 0
Total 90Sr to White Oak Lake (Stations 3 107 .3
and 4 plus Ground Disposal Area)
Total 90Sr from Burial Grounds, Ground 87.0
Disposal Area, and Floodplains

Percent 90Sr from Burial Grounds, Ground 81.1%

Disposal Area, and Floodplains
(1) This discrepancy is attributed to one or a combination of the following
sources of error: the inherent errors of pneumatic flow measuring system,
sample collection and handling, cross contamination, analytical techniques.
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Process Waste

A total of 1.45 x 10% w3 of process waste was treated by ion exchange.
Of this amount 1.35 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek compared to previous months is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 26 ion exchange

column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimum Average
Run time (h) 37.5 19.5 30
Volume treated (m3) 680 440 558

Intermediate Level Waste

The scheduled sludge injection SI-7 was completed on August 8, 1983.

A total of 619 m3 (163,600 gal) of suspended sludge was slurried with
458,600 kg (1,009,000 1b) of blended cement and fly ash and pumped into the
formation at a depth of 1,010 ft. Sludge injection SI-8 is scheduled for
October 24, 1983.

The slucing of gunite tank W-6 was finished on August 5. The sluicing
equipment and pumps were then relocated in preparation for the sluicing of
gunite tank W-7. This operation began on August 29. Approximately 43 m3
of resuspended sludge were transferred to the Melton Valley Waste Storage

Facility to be injected.



The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boil down rate was 0.22 m3/h.

The summary of storage operations is given below.

m3

Total volume generated 202.9
Volume transferred to evaporators 163.1
South Tank Farm Inventory:

Beginning of Month 845.6

End of Month 852.5
Service Tank Inventory:

W-21, Beginning of Month 18.6

W-21, End of Month 27 .4

W~22, Beginning of Month 17.7

W-22, End of Month 48.7

W-23, Beginning of Month 96.3

W-23, End of Month 105.3
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 1,116.8

Total Volume at End of Month 666.1

ro e S v e v -~
I AN AN R P L S SR AN Ta R AT Y v M e s S S i S s Ty



A list of major contributors of intermediate level waste is given

below. TFigure 6 compares the volumes of ILW generated each month,

m3
Transuranium Processing Area 9.5
Building 3019 18.1
Building 3525 20.3
Radioisotopes Processing Area 16.9
ORR and BSR 32.6
High Flux Isotope Reactor 20.7
Fission Products Development Laboratory 11.9%
4500 Complex 20.9
Building 3544 33.4

Gaseous Waste
The ORNL stacks discharged <6 mCi of gaseous 13171 this month. The
total amoung of active particulates released during the period was 566 uCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 1.1%
and 4.3%, respectively, of the calculated maximum permissible operating level
for these stacks. Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.

*The storage tank pit has an inleakage problem from groundwater, and this is
the volume of water jetted from the pit during the month. The "pit"” can only
be jetted to ILW since it was designed in this fashion.



UNUSUAL OCCURRENCE

Unusual Occurrence Report ORNL-83-0P-83-2, Contamination of the
Sanitary System by Process Waste.

The MPCy for 1317 yas exceeded on August 27 when the concentration
of this nuclide reached 400 pCi/L at White Oak Dam. The contaminant was
released into the watershed via the Process and Sanitary Waste Systems.
Tts source was identified as the overhead from the ILW evaporator which
normally discharges into the Process Waste System. A leak from the
drain line which connects the evaporator to the Process Waste System
contaminated the Sanitary System. The overhead became contaminated when

ILW containing 1311 was fed to the evaporator vessel which had been

allowed to go acid.
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*Tests show that complete mixing does not occur in the
near reaches of the river.
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SUMMARY

There was no waste injection scheduled during the month. The south
work platform was moved from W-6 to W-8, and the three caissons on W-§
were core drilled. The sluicing of W-7 was completed September 21, and
the sluicer and related equipment are currently being moved to W-8.

A total of 58 mCi of 90sr was discharged into White Oak Lake
from ORNL sources; drainage from the burial grounds, contaminated
floodplains, and the dormant pit disposal area accounted for 727 of
this total. The Environmental and Occupational Safety Division
measured a 76 mCi release of 90Sr at the White Oak Dam sample station
during the period. The activity emitted with the gaseous wastes
from the ORNL stacks remained low. The bulk of this contamination was

identified as 1311; the total release was less than 2 mCi.

e - -
T,



RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of September was 0.17% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 3.4% of the
MPCy; (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.076 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into VWhite Oak Lake is
shovn in Fig. 2. The flows for White Oak Creek and Melton Branch, as

3, respectively.

measured at Stations 3 and 4, were 45 x 104 and 4 x 104 n
Figure 2A shows the stream flow (Statiom 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 103 mCi of 90sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 1.0 mCi of 90gr was released by the Process Waste

Treatment Plant, 0.3 mCi of 905r was released from the 190 pond system, and

a total of 10.7 mCi of 90sr was released from the sanitary system.



The following tabulation lists the measured amounts of gy
discharged into the White Oak Creek and Melton Branch watersheds and the
discharge into White QOak Lake from the LLW pit disposal area. Contribu-
tions from Burial Grounds 1, 3, and 4 (White 0Qak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

0gy Discharge (mCi)
By Measurement By Difference

Flume 3.2
190 Ponds 0.1
Process Waste Treatment Plant 1.0
Sewage Treatment Plant 13.7
18.0
7500 Sampling Station 54.028
Burial Grounds 1 and 3 and Floodplains 36.0
Station 3 50.12
Burial Ground & 0
Melton Branch
7900 Area (HFIR and TRU) 0.2
7500 Area (NSPP and MSRE) 2.2
2.4
Station 4 8.3
Burial Ground 5 5.9
ILW Pit Disposal Area
East Weir ob
West Weir 0
Total 90sr to White Oak Lake (Stations 3 58.4
and 4 plus Ground Disposal Area)
Total 90sr from Burial Grounds, Ground 41.9
Disposal Area, and Floodplains
Percent 90Sr from Burial Grounds, Ground 71.7%

Disposal Area, and Floodplains
aThis discrepancy is attributed to one or a combination of the following
sources of error: the inherent errors of pneumatic flow measuring system,

sample collection and handling, cross contamination, and analytical techniques.

byo flow at these stations during the period.




Process Waste

A total of 1.51 x 104 m3 of process waste was treated by ion exchange.
0f this amount, 1.24 x 104 n3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters,

The strontium activity released from the process waste system to VWhite
O0ak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con—
tributors to the system are listed in Table 2. A total of 27 ion exchange
column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimun Average

Run time (h) 37 17.5 26.5

Volume treated (m3) 700 400 559



Low-Level Waste

The Annex Waste Evaporator 2A-2 was operated during the reporting
period. The average boildown rate was 0.23 m3/h.

The summary of storage operations is given below.

m3

Total volume generated 226.2
Volume transferred to evaporators 164.3
South Tank Farm Inventory:

Beginning of Month 852.5

End of Month 639.5
Service Tank Inventory:

W-21, Beginning of Month 27 .4

W-21, End of Month 85.9

W-22, Beginning of Month 48.7

W-22, End of Month 52.1

W-23, Beginning of Month 105.3

W-23, End of Month 134.6
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 666.1

Total Volume at End of Month 599.0

RS TR N NN



A list of major contributors of low-level waste is given helow.

Figure 6 compares the volumes of LLW generated each month.

m3
Transuranium Processing Area 18.4
Building 3019 5.2
Building 3525 17.0
Radioisotopes Processing Area 15.2
ORR and BSR 29.1
High Flux Isotope Reactor 28.2
Fission Products Development Laboratory 12.4%
4500 Complex 3.9
Building 3544 44.6

* The storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit can
only be jetted to LLW since it was designed in this fashion.
Gaseous Waste
The ORNL stacks discharged <2 mCi of gaseous 13117 this month. The

total amount of active particulates released during the period was 387 uCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 1.2%
and 1.8%, respectively, of the calculated maximum permissible operating level

for these stacks. Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.



ORNL-DWG 83C—-11098A

0.8

* 0.6

“MPC

0.4

;[J{ilj

1979 1980 1981 1982 1983 THIS
TO MONTH

DATE

Fig. 1A. Calculated Percent of MPCy in Clinch River due to ORNL
Discharges (Rased on EOS Measurements at White 0Oak Dam
and Assuming Complete Mixing of White Oak Creek with
Clinch River).
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Fig. 1B. Measured Percent of MPC, in Clinch River due to ORNL
Discharges (Based on EOS Sampling at Confluence of White
Oak Creek and the Clinch River before Appreciable Mixing
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AVERAGE

Fig.

10

ORNL-DWG 83C—-11099A

NN

1979 1980 1981 1982 1983 THIS
TO MONTH

DATE

90Sr Released to White Oak Lake as
Measured at Sampling Stations 3
and 4 (See Fig.3)
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AVERAGE

AVERAGE

1000

800

600

400

200

Fig.

200
160
120

80

40

Fig. 7.

14

ORNL-DWG 83C-11101A

H

1979 1980 1981 1982 1983 THIS
TO MONTH

DATE

6. Low—Level Waste Volume Generated
this Month.
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Total Activity Released in Gaseous Waste
(Mainly '3'1; Does not Include Rare Gases or
Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level is

13 curies per Quarter.
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SUMMARY

Gunite sludge injection SI-8 was completed October 26, 1983.

The sluicing equipment was relocated from W-7 to W-8 and operations
were resumed on October 3.

A total of 103 mCi of 90sr was discharged into VWhite 0Oak Lake
from ORNL sources; drainage from the burial grounds, contaminated
floodplains, and the dormant pit disposal area accounted for 75% of
this total. The Environmental and Occupational Safety Division
measured a 109 mCi release of 90Sr at the White Oak Dam sample station
during the period. The activity emitted with the gaseous wastes
from the ORNL stacks remained low. The bulk of this contamination was

identified as 131I; the total release was less than 2 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White QOak Creek for the month of October was 0.47 of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 2.7% of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.109 Ci of 90sr passed over White Qak Dam,

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 60 x 10% and 4 x 104 m3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 103 mCi of 90sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.6 mCi of 90Sr was released by the Process Waste
Treatment Plant, 0.3 mCi of 90g5r was released from the 190 pond system, and

a total of 10.7 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 90sr
discharged into the White Oak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the ILW pit disposal area. Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
1isted branch streams and the mesurements at Stations 3 and 4 (see Fig. 3).

White 0ak Creek

90gr pischarge (m i)
By Measurement By Difference

Flume 9.6

190 Ponds 0.3

Process Waste Treatment Plant 0.6

Sewage Treatment Plant 10.7

’ 21.2

7500 Sampling Station 72.8
Burial Grounds 1 and 3 and Floodplains 51.6

Station 3 93.6
Burial Ground 4 20.8

Melton Branch

7900 Area (HFIR and TRU) 0.2

7500 Area (NSPP and MSRE) 4.0

4,2

Station 4 9.0
Burial Ground 5 4.8

ILW Pit Disposal Area

East Weir 0.1
West Weir 0.2
0.3
Total 90Sr to White 0Oak Lake (Stations 3 102.9
and 4 plus Ground Disposal Area)
Total 90Sr from Burial Grounds, Ground 77.5
Disposal Area, and Floodplains
Percent 20Sr from Burial Grounds, Ground 75.3%

Disposal Area, and Floodplains




Process Waste

A total of 1.86 x 10%4 m3 of process waste was treated by ion exchange.
Of this amount, 1.69 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared, to previous months is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 27 ion exchange

column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimum Average
Run time (h) 34 R 24.5
Volume treated (m3) 453 180 374

Low-Level Waste

The scheduled sludge injection SI-8 was completed on October 26, 1983.
A total of 742 m3 (196,000 gal) of suspended sludge was slurried with
345,500 kg (760,000 1b) of blended cement and fly ash and pumped into
the formation at a depth of 1,010 ft. Sludge injection SI-9 is scheduled
for November 29, 1983.

The sluicing equipment and pumps were relocated in preparation for the
sluicing of gunite tank W-8. This operation began on October 3. A total
of 410 m3 sludge/bentonite slurry was transferred to the Melton Valley

Waste Storage Facility to be injected.
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Both of the evaporator systems were operated in parallel inter-
mittently during the month. The average boil-down rates for the 2A
(annex) and A-2 systems were 0.55 m3/hr and 0.17 m3/hr, respectively.

A summary of storage operations is given below:

_m3

Total volume generated 384 .8
Volume transferred to evaporators 455.0
South Tank Farm Inventory:

Beginning of Month 639.5

End of Month 648 .0
Service Tank Inventory:

W-21, Beginning of Month 85.9

W-21, End of Month 42.0

W-22, Beginning of Month 52.1

W-22, End of Month 25.8

W-23, Beginning of Month 134.6

W-23, End of Month 78.0
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 699 .0

Total Volume at End of Month 489 .9




A list of major contributors of low-level waste is given below.

Figure 6 compares the volumes of ILW generated each month.

m3
Transuranium Processing Area 13.0
Building 3019 26.1
Building 3525 16.2
Radioisotopes Processing Area 31.0
ORR and BSR 31.3
High Flux Isotope Reactor 32.7
Fission Products Development Lahoratory 34,.6%
4500 Complex 24,5
Building 3544 107.2

*The storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit can
only be jetted to LLW since it was designed in this fashion.
Gaseous Waste

The ORNL stacks discharged <2 mCi of gaseous 1317 this month. The
total amount of active particulates released during the period was 1,493 pucCi.
Inert gases. released from the 3039 and 7911 Stacks averaged less than 1.37%
and 0.8%, respectively, of the calculated maximum permissible operating level

for these stacks. Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.
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Fig. 1A. Calculated Percent of MPC, in Clinch River due to ORNL
Discharges (Based on EQS Measurements at White Oak Dam
and Assuming Complete Mixing of White Oak Creek with
Clinch River}.
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Fig. 1B. Measured Percent of MPC, in Clinch River due to ORNL
Discharges (Based on EOS Sampling at Confluence of White
Oak Creek and the Clinch River before Appreciable Mixing
has Occurred).
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Fig. 2. %9Sr Released to White Oak Lake as
Measured at Sampling Stations 3
and 4 (See Fig.3)
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6. Low—Level Waste Volume Generated
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Total Activity Released in Gaseous Waste
(Mainly '3'l; Does not Include Rare Gases or
Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level is

13 curies per Quarter.
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SUMMARY

There was no scheduled work at the Hydrofracture Facility. The
removal of sludge from tank W-8 was completed on November 18, and the
sluicing equipment was relocated from W-8 to W-9.

A total of 128 mCi of 90sr was discharged into White Oak Lake
from ORNL sources; drainage from the burial grounds, contaminated
floodplains, and the dormant pit disposal area accounted for 867 of
this total. The Environmental and Occupational Safety Division
measured a 115 mCi release of 90Sr at the White Oak Dam sample station
during the period. The activity emitted with the gaseous wastes
from the ORNL stacks remained low. The bulk of this contamination was

identified as 1311; the total release was less than 2 mCi.




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of Novemeber was 0.47% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 2.8% of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.115 Ci of 0gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam—
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 74 x 104 and 8 x 104 m3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 128 mCi of 90sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.1 mCi of %0Sr was released by the Process Waste
Treatment Plant, 0.1 mCi of 90Sr was released from the 190 pond system, and

a total of 1.1 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 90sr
discharged into the White QOak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the LLW pit disposal area. Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

0gr Discharge (mCi)
By Measurement By Difference

Flume 6.7
190 Ponds 0.1
Process Waste Treatment Plant 0.1
Sewage Treatment Plant 1.1

8.0
7500 Sampling Station 65.2
Burial Grounds 1, 3, and Floodplains 57.2
Station 3 102.7
Burial Ground 4 37.5
Melton Branch
7900 Area (HFIR and TRU) 0.5
7500 Area (NSPP and MSRE) 10.0
10.5
Station 4 25.0
Burial Ground 5 14.5
ILW Pit Disposal Area
East Weir 0.1
West Weir 0.2
0.3
Total 90sr to White Oak Lake (Stations 3 128.0
and 4 plus Ground Disposal Area)
Total 90Sr from Burial Grounds, Ground 109.5
Disposal Area, and Floodplains
Percent 90Sr from Burial Grounds, Ground 85.6%

Disposal Area, and Floodplains
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Process Waste

A total of 1.84 x 104 m3 of process waste was treated by ion exchange.
0f this amount, 1.66 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
O0ak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 34 ion exchange

column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimunm Average
Run time (h) 30.5 21.0 25.4
Volume treated (m3) 650 400 522

Low~Level Waste

The sluicing of gunite tank W-8 was finished on November 18. The
equipment and pumps were then relocated in preparation for the sluicing of
gunite tank W-9. A total of 712 m3 of sludge slurry was transferred to

the Melton Valley Waste Storage Facility to be injected.



Both of the evaporator systems were operated during the reporting
period. The average boildown rate was 1.04 m3/h.

A summary of storage operations is given below:

m3

Total volume generated 289.8
Volume transferred to evaporators 430.2
South Tank Farm Inventory:

Beginning of Month 722.8

End of Month 566.6
Service Tank Inventory:

W-21, Beginning of Month 42.0

W—-21, End of Month 18.6

W-22, Beginning of Month 54.3

W-22, End of Month 20.5

W~-23, Beginning of Month 78.0

W-23, End of Month 121.0
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 479.5

Total Volume at End of Month 1,010.3




A list of major contributors of low-level waste is given below.

Figure 6 compares the volumes of LLW generated each month.

m3
Transuranium Processing Area 19.1
Ruilding 3019 28.5
Building 3525 6.7
Radioisotopes Processing Area 11.6
ORR and BSR 68.2
High Flux Tsotope Reactor 48.9
Fission Products Development Laboratory 20.52
4500 Complex 28 .4
Building 3544 46.3

aThe storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit can
only be jetted to LLW since it was designed in this fashion.
Gaseous Waste
The ORNL stacks discharged <2 mCi of gaseous 13171 this month. The

total amount of active particulates released during the period was 1,054 Ci.
Inert gases released from the 3039 and 7911 Stacks averaged less than 1.1%
and 2.3%, respectively, of the calculated maximum permissible operating level

for these stacks. Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.
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Fig. 2. 39Sr Released to White Oak Lake as
Measured at Sampling Stations 3
and 4 (See Fig.3)
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Fig. 4. %°Sr Discharges in Waste to
White Oak Creek.
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Fig. 5. Process Waste Volumes Treated
inthe PWTP.
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Total Activity Released in Gaseous Waste
(Mainly '3!; Does not Include Rare Gases or
Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level is

13 curies per Quarter.
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SUMMARY

Gunite sludge injection SI-9 was completed December 2, 1983.
The removal of sludge from tank W-9 was completed on December 14. The
sluicing equipment was relocated from W-9 to W-10, and sluicing
operations were resumed on December 21, 1983.

A total of 341 mCi of 90sr was discharged to White 0Oak Lake from
ORNL sources; drainage from the burial grounds, contaminated flood-
plains, and the dormant pit disposal area accounted for 92% of this
total. The Environmental and Occupational Safety Division measured
a 370 mCi release of 20Sr at the White Oak Dam sample station during
the period. The activity emitted with the gaseous wastes from the
ORNL stacks remained low. The bulk of this contamination was

identified as l31I; the total release was less than 30 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of December was 0.6% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 21.1% of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.370 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 60 x 10% and 4 x 10% m3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 341 mCi of 90sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.3 mCi of 90sr was released by the Process Waste
Treatment Plant, 0.2 mCi of 903r was released from the 190 pond system, and

a total of 15.9 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 90sr dis-
charged into the White Oak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the LLW pit disposal area. Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

90gy Discharge (mCi)
By Measurement By Difference

Flume 2.0

190 Ponds 0.2

Process Waste Treatment Plant 0.3

Sewage Treatment Plant 15.9

18 .4

7500 Sampling Station 121.3
Burial Grounds 1 and 3 and Floodplains 102.9

Station 3 297.7
Burial Ground 4 176.4

Melton Branch

7900 Area (HFIR and TRU) 0.1

7500 Area (NSPP and MSRE) 7.6

7.6

Station 4 43.0
Burial Ground 5 35.4

LLW Pit Disposal Area

East Weir <0.01

West Weir <0.01

<0.02

Total 90Sr to White Oak Lake (Stations 3 340.7
and 4 plus Ground Disposal Area)

Total 90Sr from Burial Grounds, Ground 314.7
Disposal Area, and Floodplains

pPercent 90Sr from Burial Grounds, Ground 92.4%
Disposal Area, and Floodplains
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Process Waste

A total of 2.04 x 10% @3 of process waste was treated by ion exchange.
0f this amount, 1.92 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 39 ion exchange

column runs was made. The following is a summary of the column operation

experienced:
Maximum Minimum Average
Run time (h) 34 20 25
Volume treated (m3) 773 391 525

Low-Level Waste

The scheduled sludge injection SI-9 was completed on December 2, 1983.
A total of 721 m3 (190,600 gal) of suspended sludge was slurried with
348,500 kg (766,700 1b) of blended cement and fly ash and pumped into
the formation at a depth of 1,010 ft. Sludge injection SI-10 is scheduled
for January 23, 1984.

The sluicing of gunite tank W-9 was finished on December 14. The
equipment and pumps were then relocated in preparation for the sluicing of
of gunite tank W-10. This operation began on December 21. A total of
331 m3 of resuspended sludge and 114 m3 of LLW were transferred to the

Melton Valley Waste Storage Facility to be injected.



Both of the evaporator systems were operated in parallel during
the month. The average boil-down rate was 0.63 m3/h.

A summary of storage operations is given below:

m3

Total volume generated 449 .2
Volume transferred to evaporators 468.6
South Tank Farm Inventory:

Beginning of Month 526 .0

End of Month 266.0
Service Tank Inventory:

W-21, Beginning of Month 18.6

W-21, End of Month | 31.8

W—-22, Beginning of Month 20.5

W-22, End of Month 28.4

W-23, Beginning of Month 121.0

W-23, End of Month 60.0
Melton Valley Waste Storage Facility Ipventory:

Total Volume at Beginning of Month 1,193.0 -

Total Volume at End of Month 950.0

et e



A list of major contributors of low-level waste is given below.

Figure 6 compares the volumes of LLW generated each month.

Transuranium Processing Area

Building 3019

Building 3525

Radioisotopes Processing Area

ORR and BSR

High Flux Isotope Reactor

Fission Products Development Laboratory
4500 Complex

Building 3544

8.9
53.9
12.0
20.8

131.0
55.8
32.62
18.1

84.3

aThe storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit
can only be jetted to LLW since it was designed in this fashion.

Gaseous Waste

The ORNL stacks discharged <30 mCi of gaseous 1311 this month. The

total amount of active particulates released during the period was 48 uCi.

Inert gases released from the 3039 and 7911 Stacks averaged less than 0.4%

and 0.3%, respectively, of the calculated maximum permissible operating

level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 7.
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Fig. 1A. Calculated Percent of MPC, in Clinch River due to ORNL
Discharges (Based on EOS Measurements at White Oak Dam
and Assuming Complete Mixing of White 0Oak Creek with

. Clinch River).
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Fig. 1B. Measured Percent of MPC, in Clinch River due to ORNL
Discharges (Based on EOS Sampling at Confluence of White

Oak Creek and the Clinch River Befqre Appreciable Mixing
Has Occurred).
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CURIES PER MONTH
AVERAGE

ORNL—-DWG 83C—11099A
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Fig. 2. %9°Sr Released to White Oak Lake as
Measured at Sampling Stations 3
and 4 (See Fig.3).
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MILLICURIES PER MONTH,
AVERAGE

103 CUBIC METERS PER
MONTH, AVERAGE

ORNL-DWG 83C-11100A
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Fig. 4. %%Sr Discharges in Waste to
White Oak Creek.
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Fig. 5. Process Waste Volumes Treated
inthe PWTP.
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Fig. 6. Low—Level Waste Volume Generated
this Month.
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Fig. 7. Total Activity Released in Gaseous Waste
(Mainly '3'; Does not Include Rare Gases or
Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level Is
13 curies per Quarter.
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SUMMARY

The Gunite Tank Sludge Disposal Project was completed January 27 when
slurried sludge from tank W-10 was pumped into the shale formation at the
hydrofracture facility.

The scheduled injection SI-10 was completed January 28.

One unusual occurrence was reported during the period. (Report No.
ORNL-84-12-0P-84-3). A high-level safety limit was violated when
collection tank WC-14 was filled to overflowing.

A total of 159 mCi of 90gr was discharged into White Oak Lake
from ORNL sources; drainage from the burial grounds, contaminatéd
floodplains, and the dormant pit disposal area accounted for 83% of
this total. The Environmental and Occupational Safety Division
measured a 169 mCi release of 90sr at the White Oak Dam sample station
during the period. Approximately 37 mCi of activity was emitted with the
gaseous waste from the ORNL stacks. About 10% of this contamination was

identified as 1311; the balance was a mixture of fission products.




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of January was 0.4% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radiocactive contamination to be 36.7% of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.169 Ci of 90Sr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The flows for White Oak Creek and Melton Branch, as

measured at Stations 3 and 4, were 73 x 104 and 19 x 104 m3

, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 159 mCi of 90gr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.6 mCi of 90sr was released by the Process Waste

Treatment Plant, 0.8 mCi of gr was released from the 190 pond system, and

a total of 11.9 mCi of 90sr was released from the sanitary system.



The following tabulation lists the measured amounts of 20S5r dis-
charged into the White Oak Creek and Melton Branch watersheds and the dis-
charge into White Oak Lake from the LLW pit disposal area. Contributions
from Burial Grounds 1, 3, and 4 (White Oak Creek) and from Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White 0ak Creek

0gr Discharge (mCi)
By Measurement By Difference

Flume 8.6
190 Ponds 0.8
Process Waste Treatment Plant 0.6
Sewage Treatment Plant 11.9
21.9
7500 Sampling Station 61.9
Burial Grounds 1, 3, and Floodplains 40.0
Station 3 103.2
Burial Ground 4 41.3
Melton Branch
7900 Area (HFIR and TRU) 0.4
7500 Area (NSPP and MSRE) 4.0
4.4
Station 4 51.7
Burial Ground 5 47.3
LLW Pit Disposal Area
East Weir <0.1
West Weir 3.6
3.6
Total 90sr to White Oak Lake (Stations 3 158.5
and 4 plus Ground Disposal Area)
Total 90sr from Burial Grounds, Ground 132.2
Disposal Area, and Floodplains
percent 90sr from Burial Grounds, Ground 83.4%

Disposal Area, and Floodplains
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Process Waste

A total of 1.85 x 104 m3 of process waste was treated by ion exchange.
0f this amount, 1.76 x 104 p3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.,

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 35 ion exchange

column runs was made. The following is a summary of the column operation

experienced:
Maximum Minimum Average
Run time (h) 33.0 19.0 26.0
Volume treated (m3) 636 431 528

Low-Level Waste

The removal of sludge from the Gunite Tank W-10 was completed on
January 23, and, subsequently, the GTSR project was completed when this
material was pumped into the shale formation at the Hydrofracture Facility.
Operating equipment at the project site has been placed in standby, and the
area will remain inactive for the remainder of the fiscal year.

The scheduled sludge/LLW injection SI-10 was completed January 28. A
total of 700 m3 (185,000 gal) of suspended sludge and 462 m3 (122,000 gal)
of LLW were slurried with 704,000 kg (1,459,000 1b) of blended cement and

flyash and pumped into the formation at a depth of 1,010 ft. The slot was

plugged with cement.



Both of the evaporator systems were operated during the reporting
period. The average boildown rate was 0.56 m3/h.

A summary of storage operations is given below:

m3

Total volume generated 337.9
Volume trénsferred to evaporators 414.7
South Tank Farm Inventory:

Beginning of Month 266.0

End of Month 261.0
Service Tank Inventory:

W-21, Beginning of Month 31.8

W-21, End of Month 25.2

W-22, Beginning of Month 28.4

W-22, End of Month 20.5

W-23, Beginning of Month 60.0

W-23, End of Month 51.9
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 950.0

Total Volume at End of Month 226 .0

i
o



A list of major contributors of low-level waste is given below.

Figure 6 compares the volumes of LLW generated each month.

m3
Transuranium Processing Area 8.0
Building 3019 39.0
Building 3525 11.6
Radioisotopes Processing Area 18.0
ORR and BSR 51.1
High Flux Isotope Reactor 77 .4
Fission Products Development Laboratory 42,78
4500 Complex 21.8
Building 3544 42.5

aThe storage tank pit has an inleakage problem from groundwater, and this

is the volume of water jetted from the pit during the month. The pit

can only be jetted to LLW since it was designed in this fashion.

Gaseous Waste
The ORNL stacks discharged <37 mCi of gaseous 1311 this month. The

amount of radioactive particulates released during the period was 14 Ci.
Inert gases released from the 3039 and 7911 Stacks averaged less than 6.9%
and 1.2%, respectively, of the calculated maximum permissible operating level
for these stacks. Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.



Unusual Occurrence

Unusual Occurrence Report ORNL-84-12-0P-84-3, "Violation of a Low-
Level Waste System Safety Limit.,"

A safety limit for the LLW system was violated when waste collection
tank WC-14 was filled to overflowing. This occurred when repairmen who were
evaluating an unrelated problem inadvertantly started a sump pump which
filled the tank. No release of radioactivity to the environment, and no
personnel exposures occurred. System design allows WC-14 to overflow into

an adjacent collection tank.
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1979 1980 1981 1982 1983 THIS
MONTH

Fig. 1A. Calculated Percent of MPCy in Clinch River due to ORNL
Discharges (Based on EOS Measurements at White 0ak Dam
and Assuming Complete Mixing of White Oak Creek with
Clinch River).
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1979 1980 1981 1982 THIS
1983MONTH

Fig. 1B. Measured Percent of MPC, in Clinch River due to ORNL
Discharges (Based on EOS Sampling at Confluence of White
Oak Creek and the Clinch River Before Appreciable Mixing
Has Occurred).
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AVERAGE
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Fig. 2. %9Sr Released to White Oak Lake as

Measured at Sampling Stations 3
and 4 (See Fig.3)
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MILLICURIES PER MONTH,
AVERAGE

103 CUBIC METERS PER
MONTH, AVERAGE
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MONTH

Fig. 4. %9Sr Discharges in Waste to
White Oak Creek.
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Fig. 5. Process Waste Volumes Treated
inthe PWTP.
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Fig. 6. Low—Level Waste Volume Generated
this Month.
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Fig. 7. Total Activity Released in Gaseous Waste
(Mainly '3'; Does not Include Rare Gases or
Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level is
13 curies per Quarter.




*18gg 30 2BY3I MOTq soT319UDd 01 SATITSUSS
jou sT A37ATIoR ®38q Ssoa8 Sururwislsp UT pasn sTSATeUB JO pOYldW BYJ " ISATY
YoutT) 9yl o031 so8aeydSTp N921) NeQ 2ITYM Ur queseoad ATTewmiou SSPITONUOIpPEL JO
2INIXTW B 10J ADUSTOTIJS Suraunod o3eirdAR POIBWIISS UB UO PISEB] cOﬂumEﬁxouaa<p

‘¢ 2an81g 031 sIoFN,

£9¢€°0 691°0 (sjuswaansesl SOH)
I9ATY YOUTTD 03 uwed HBO 9ITYM

16

696€°0 G8S1°0 s901N0s TTe Woiy 93IeYOSTP TEBIOL
ITOM

9%10°0 9€00°0 389M g punoidH TeIANg pue S1TJ MTT Woig a8aeyds1d
ITOM

9000°0 1000°0> 3sed seyousil pue sI1Td MT1 woijy a31eydstd

7860°0 L1S0°0 K4 ¢ punoiy Terang pue

suoTzeaed) L9TTBA UOITOW WoiJ 231eYdST(d

LLLT*0 ¢€0T1°0 € % Ppunoxy) TeTing pue
suoTjeiady A9TTBA Toylod woxy 93xeydstd
q(Td) (12) glaquny
B19g SS019H 1g Telol uoTIBlS
BuTI03TUOR

9j®T MBQ 23ITUM 031 poseaTad AITATIOY °*1 OTqElL



17

%11 pue ZI1 SsToqueu

UT SJIUSWSINSESW UT 20UIDIJTP Aq POUTEIqO SBm UDATS anea ayj °*/y0f SuIpTIng Ispun
197empunold peajeUTWERIUOD JO 9SeNEOTUT YITM Wa3ISAS 93SeM-SS9001d 9yl poaisjud AITATIOR 9Ty

L°TT L6°S £°G¢ €LY°0 00zZ¢¢ @3euteaq Wied Muejy
Yy 10°1 — 100°0> 9% (0%Z HR) 9Z0Z ButrpTIing
0y 96°0 — 100°0> 6°1 (GEZ HR) 6ZGE SBurpring
1°6 02°¢ goyy 666°0 000°0T |(E%T HKW) TE€SC *3pTd ‘aoieaodead a3seM
L°8 60°C - 100°0> T°9 (ST HW) 6T0¢ SurprIing
9°8 L0°T —— 100°0> ot (6%T HW) 9Z0€ Ppue ¢zZOE sSuTpTInd
6° %71 6S°€ — 100°0> 9°0 (62C HR) 80SE Pue ¢OGE sIurprIng
9°91 66°¢ c°0 €00°0 8T (Z11 HW) suorieaadQ 1030®BY
G 80°1 T°S1 2€02°0 - (ZT1 HW snutw 471 HW) ®oay
Sutrssaooad sadojosrtoipey
L°9 09°1 6°Y 690°0 00S°‘1 (¥€CHK) ®2ay
Burssaooad sodojostorpey
o 1/bg
Te30L [ W 01 Te30] 1) 1846
3O % Jo % .

$9818Y0ST(Q 91SBM-SS9001g

*Z 91qelL




*97qeTIRAR 30N,

*£3TAT30® Byl Butansesw usyl pue sAep inoj jo poraad B 103
Leoap 03 saaTdwes oy3z uf posn siaded 123TTF 9yl SufrmoITe 4q PSUTEIQO 9I9M SONTBA 8s3Ylq
° 59888 9TqOou SPNTOUT Jou s90q *s539npoad uorssyy poxju LTyreuiad L3TATIOVe

18

g-01%8* /L pOoH
oTdumes of xX0g 9A0TH
§981eYdSTA GOGS SuIpTINng
ardwes oN 697 wooy
§-0TXT" ¢ 9¢1 wooy
$931BYOST(Q UOTIBTTIUSA 8OSH SUIPTIng
(He) T BulpTIng UOT3IBOTIqey 3I98IR] WNTITIL
() B9y ZI-A — UOTSTATQ °*Yod9L °wayd
LA LEO° 0> 93TS OT-X 3B POSeaTay S9asenH ul AJTATIOV
> 10°0> 1164 Q4L pue ¥YIJAH
> 10°0> [A174 TASKH
1> 10°0> 0zot JueTd J0TTd BUTSSd001d-TEOTUAYIOTPRY
LA L£0°0> 6€£0€ S9TITTToBd TBS0dST(J SBYH SATIOBROTPERY TBIIUI)
» 10°0> 920t TVTIH
(Fom) (70) *ON 3o®3§
q43TATIOY eAITATIOY
23ETNOTI1Rg
9TqBISITT]

S91SBM SNO9SEH UT PISEITaY AITATIOY °*€ 914l




DATE:

SUBJECT:

TO:

FROM:

Sponsor:

1€ ISSED__AVY  ToSiA - )
m ORNL A
MASTER COPY

For Internal Use Only

OAK RIDGE NATIONAL LABORATORY
OPERATED BY MARTIN MARIETTA ENERGY SYSTEMS, INC. 0 R N L

rosr omet sox x CENTRAL FILES NUMBER

OAK RIDGE. TENNESSEE 37830

ORNL/CF-~84/ 316

July 5, 1984

RADIOACTIVE LIQUID AND GASEOUS WASTE DISPOSAL OPERATIONS AND
EFFLUENT MONITORING REPORT FOR THE MONTH OF FEBRUARY .1984

Distribution
D

L. C. Lasher
A
4

J. H. Swanks

This document has been approved for release
to the public by:

’jUMﬁﬂ-Q@WNu lefb

Techmcal Information Officer
ORNL Site

Internal Use Only
NOTICE: This document has not been given final patent
clearance, and the dissemination of its information is
only for official use. If this document is to be given
public release, it must be reviewed in accordance with
internal release procedures (SPP D-8-5).

$







SUMMARY

Operation of the Waste Monitoring and Collection Systems for the
month of February was routine. The total amount of 90Sr discharged
into White Oak Lake from ORNL sources was 150 mCi; drainage from the
burial grounds, contaminated floodplains, and the dormant pit disposal
area accounted for 837 of this total. The Environmental and Occupational
Safety Division measured a 141 mCi release of 90gsr at the White Oak Dam
sample station (0.3% MPCy in the Clinch River for recorded flows). The
measured release of radioactivity, primarily mixed fission products,
from the ORNL stack systems was approximately 84 mCi (not including the
noble gases).

One Unusual Occurrence Report was filed during this period: two
chemical operators experienced low levels of contamination exposure when

they removed a submersible pump from a waste collection tank.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of February was 0.37% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 37.8% of the
MPC; (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.141 Ci of 0gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The total flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 77 x 104 and 20 x 104 p3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 146 mCi of 90sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.8 mCi of 90gr was released by the Process Waste

Treatment Plant, 0.2 mCi of 90gr was released from the 190 pond system, and

a total of 10.3 mCi of 90sr was released from the sanitary system.



The following tabulation lists the measured amounts of 9osr dis-
charged into the White Oak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the LLW pit disposal area. Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

90gr Discharge (mCi)
By Measurement By Difference

Flume 8.7
190 Ponds 0.2
Process Waste Treatment Plant 0.8
Sewage Treatment Plant 10.3
20.0
7500 Sampling Station 53.0
Burial Grounds 1 and 3 and Floodplains 33.0
Station 3 94.1
Burial Ground 4 41.1
Melton Branch
7900 Area (HFIR and TRU) 0.3
7500 Area (NSPP and MSRE) 4.9
5.2
Station 4 51.6
Burial Ground 5 46 .4

LLW Pit Disposal Area

East Weir
West Weir

O
¢ o
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o
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Total 90gr to White Oak Lake (Stations 3
and 4 plus Ground Disposal Area)

Total 90sr from Burial Grounds, Ground 125.0
Disposal Area, and Floodplains

Percent 20Sr from Burial Grounds, Ground 83.2%
Disposal Area, and Floodplains




Process Waste

A total of 1.65 x 104 m3 of process waste was treated by ion exchange.
0f this amount, 1.49 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 43 the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 32 ion exchange

column runs was made. The following is a summary of the column operation

experlienced:

Maximum Minimum Average

Run time (h) 36 15 25.5

Volume treated (m3) 790 310 520



o e

Low-Level Waste

Both of the waste evaporator systems were operated during the reporting

period. The average boil—-down rate was 0.25 m3/h.

A summary of storage operations is given below:

Total volume generated
Volume transferred to evaporators
South Tank Farm Inventory:
Beginning of Month
End of Month
Service Tank Inventory:
W-21, Beginning of Month
W~21, End of Month
W-22, Beginning of Month
W-22, End of Month
W-23, Beginning of Month
W-23, End of Month
Melton Valley Waste Storage Facility Inventory:
Potal Volume at Beginning of Month

Total Volume at End of Month

268.2

175.4

261.0

261.0

2260.0

238.0



A list of major contributors of low-level waste is given below.

Figure 6 compares the volumes of LLW generated each month.

m3
Transuranium Processing Area 7.6
Building 3019 17.0
Building 3525 11.0
Radioisotopes Processing Area 19.9
ORR and BSR 47.1
High Flux Isotope Reactor 21.3
Fission Products Development Laboratory 37.82
4500 Complex 6.6
Building 3544 52.1

aThe storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit
can only be jetted to LLW since it was designed in this fashion.

Gaseous Waste
The ORNL stacks discharged ~84 mCi of gaseous radioactivity this month.
The total amount of active particulates released during the period was 25/uCi.
Inert gases released from the 3039 and 7911 Stacks averaged less than 3.94%
and 0.73%, respectively, of the calculated maximum permissible operating
level for these stacks. Individual stack releases are listed in Table 3;

the total releases are compared on a monthly basis in Fig. 7.



Unusual Occurrence

Unusual Occurrence Report ORNL-84-12-0P-84-3, "Personnel Exposure and
Contamination.”

Two chemical operators experienced exposure and contamination of their
hands and shoes during the removal of a pump from a LLW collection tank.
The manhole cover of the tank was also slightly contaminated. The cover
was subsequently cleaned. Dosimeter readings indicated that the operators
had received whole body doses of 80 and 90 mR. The whole body counting and

urine analysis of both men indicated no internal deposition,
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Fig. 1A. Calculated Percent of MPC, in Clinch
River due to ORNL Discharges”
(EOS Measurements at White Oak Dam).
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Fig. 1B. Measured Percent of MPC_ in Clinch
River due to ORNL Discharges (EOS
Samples at Confluence of White Oak
Creek and the Clinch River).

*Assumes complete mixing of White Oak Creek
with the Clinch River.
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Fig. 4. 905r Discharges in Waste to
White Oak Creek.
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Fig. 5. Process Waste Volumes Treated
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Fig. 7. Total Activity Released in Gaseous Waste

(Mainly '3'1; Does not Include Rare Gases or

Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level is
13 curies per Quarter.
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SUMMARY

A total of 221 mCi of 908r was discharged to White Oak Lake from
ORNL sources; drainage from the burial grounds, contaminated flood-
plains, and the dormant pit disposal area accounted for 88% of this
total. The Environmental and Occupational Safety Division measured
a 208-mCi release of 30sr at the White Oak Dam sample station during
the period. The activity emitted with the gaseous wastes from the
ORNL stacks remained low. The bulk of this contamination was
identified as mixed fission products; the total release was less

than 79 mCi.




RADTOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of March was 0.3% of
the MPCy (Fig. 1A). Samples taken-at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 41.9% of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value rep;esents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.208 Ci of 90gyr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-—
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The total flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 10.8 x 10° and 23.9 x 104 m3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 215 mCi of %0gr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
as follows: A total of 1.7 mCi of 20sr was released by the Process Waste
Treatment Plant, 0.2 mCi of 90gr was released from the 190 pond system, and

a total of 10.7 mCi of 9035y was released from the sanitary system.



The following tabulation lists the measured amounts of 9OSr dis-
charged into the White Oak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the LLW pit disposal area. Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

N0gr Discharge (mCi)
By Measurement By Difference

Flume 10.2
190 Ponds 0.2
Process Waste Treatment Plant 1.7
Sewage Treatment Plant 10.7
22.8
7500 Sampling Station 83.1
Burial Grounds 1 and 3 and Floodplains 60.3
Station 3 151.8
Burial Ground 4 68.7
Melton Branch
7900 Area (HFIR and TRU) 0.4
7500 Area (NSPP and MSRE) 3.8
4.2
Station 4 63.3
Burial Ground 5 59.1
LLW Pit Disposal Area
East Weir <0.01
West Weir 5.9
5.9

Total 903r to White Oak Lake (Stations 3 221.0
and 4 plus Ground Disposal Area)

Total 9OSr from Burial Grounds, Ground 194 .0
Disposal Area, and Floodplains

Percent 29Sr from Burial Grounds, Ground 87 .8%
Disposal Area, and Floodplains

NG SR = o A5 1 D¢ SEP S DAy




Process Waste

A total of 2.0 x 104 m3 of process waste was treated by ilon exchange.
0f this amount, 1.78 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con—-
tributors to the system are listed in Table 2. A total of 39 ion exchange

column runs was made. The following is a summary of the column operation

experienced:
Maximum Minimum Average
Run time (h) 35.5 21 27 .6
Volume treated (m3) 790 440 568

Construction of the 5,000 gallon bulk HNO4 acid handling system at the

PWTP was completed, and it was placed in service during the period.



Low-Level Waste

Both of the evaporator systems were operated in parallel during
the month. The average boil-down rate was 0.55 m3/h.

A summary of storage operations is given below:

m3

Total volume generated 383.5
Volume transferred to evaporators 408.3
South Tank Farm Inventory:

Beginning of Month 226.0

End of Month 226.0
Service Tank Inventory:

W-21, Beginning of Month 68.0

W-21, End of Month 47 .6

W~22, Beginning of Month 32.9

W=22, End of Month 31.8

W-23, Béginning of Month 65.95

W-23, End of Month 114.3
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 236.0

Total Volume at End of Month 236.0




A list of major contributors of low-level waste is given below.

Figure 6 compares the volumes of LLW generated each month.

m3
Transuranium Processing Area 6.7
Building 3019 35.0
Building 3525 9.2
Radioisotopes Processing Area 31.3
ORR and BSR 53.2
High Flux Isotope Reactor 29.7
Fission Products Development Laboratory 52.92
4500 Complex 41.5
Building 3544 100.6

aThe storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit
can only be jetted to LLW since it was designed in this fashion.

Gaseous Waste
The ORNL stacks discharged <79 mCi of gaseous radioactivity this

month. The bulk of this activity was identified as mixed fission products
(approximately 2 mCi of 1317 were detected). The total amount of active
particulates released during the period was 72 x4Ci. 1Inert gases released
from the 3039 and 7911 Stacks averaged less than 0.4% and 0.3%, respectively,
of the calculated maximum permissible operating level for these stacks.,
Individual stack releases are listed in Table 3; the total releases are

compared on a monthly basis in Fig. 7.
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Fig. 1A. Calculated Percent of MPC_ in Clinch
River due to ORNL Discharges®
(EOS Measurements at White Oak Dam).
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Fig. 2. %9Sr Released to White Oak Lake as
Measured at Sampling Stations 3
and 4 (See Fig.3)
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Fig. 4. %°Sr Discharges in Waste to
White Oak Creek.
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Fig. 5. Process Waste Volumes Treated
inthe PWTP.
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Fig. 7. Total Activity Released in Gaseous Waste

(Mainly '3'1; Does not Include Rare Gases or
Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level is

13 curies per Quarter.
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SUMMARY

A total of 175 mCi of 903r was discharged to White 0Oak Lake from
ORNL sources; drainage from the burial grounds, contaminated flood-
plains, and the dormant pit disposal area accounted for 86% of this
total. The Environmental and Occupational Safety Division measured
a 189-mCi release of 90sr at the White Oak Dam sample station during
the period. The activity emitted with the gaseous wastes from the
ORNL stacks remained low. The bulk of this contamination was
identified as mixed fission products; the total release was less

than 141 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of April was 0.4% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radiocactive contamination to be 28.7%Z of the
MPGy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.189 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The total flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 87 x 10% m3 and 23 x 104 m3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 175 mCi of 90gr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
as follows: A total of 0.2 mCi of 90Sr was released by the Process Waste
Treatment Plant, 0.4 mCi of 90gr was released from the 190 pond system, and

a total of 12.9 mCi of 20Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 0gr dis-
charged into the White Oak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the LLW pit disposal area, Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

90sr pischarge (mCi)
By Measurement By Difference

Flume 7.0

190 Ponds 0.4

Process Waste Treatment Plant 0.2

Sewage Treatment Plant 12.9

20.5

7500 Sampling Station 65.6
Burial Grounds 1 and 3 and Floodplains 45.1

Station 3 103.5
Burial Ground 4 37.9

Melton Branch

7900 Area (HFIR and TRU) 0.4

7500 Area (NSPP and MSRE) 4.3

4,7

Station 4 68.6
Burial Ground 5 63.9

East Weir <0.01
West Weir 2.9
2.9

Total 90sr to White Oak Lake (Statioms 3  175.0
and 4 plus Ground Disposal Area)

Total 90sr from Burial Grounds, Ground 149.8
Disposal Area, and Floodplains

Percent 20Sr from Burial Grounds, Ground 85.6%
Disposal Area, and Floodplains




Process Waste

A total of 1.91 x 104 m3 of process waste was treated by ion exchange.
Of this amount, 1.80 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 36 ion exchange

column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimum Average
Run time (h) 32 23 27

Volume treated (m3) 640 430 531



Low-Level Waste

Both of the evaporator systems were operated in parallel during
the month. The average boil-down rate was 0.49 m3/h.

A summary of storage operations is given below:

m3

Total volume generated 381.1
Volume transferred to evaporators 349.6
South Tank Farm Inventory:

Beginning of Month 226.0

End of Month 226.0
Service Tank Inventory:

W-21, Beginning of Month 47 .6

W-21, End of Month 64.9

W-22, Beginning of Month 31.8

W-22, End of Month 48.7

W-23, Beginning of Month 114.3

W-23, End of Month 57.1
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 236.0

Total Volume at End of Month 215.0

<3




A list of major contributors of low-level waste is given below.

Figure 6 compares the volumes of LLW generated each month,

m3
Transuranium Processing Area 1.8
Building 3019 18.2
Building 3525 6.6
Radioisotopes Processing Area 46.1
ORR and BSR 80.4
High Flux Isotope Reactor 63.5
Fission Products Development Laboratory 24,928
4500 Complex 16.2
Building 3544 62.8

aThe storage tank pit has an inleakage problem from groundwater, and this

is the volume of water jetted from the pit during the month. The pit

can only be jetted to LLW, since it was designed in this fashion.

Gaseous Waste
The ORNL stacks discharged <141 mCi of gaseous radioactivity this

month. The bulk of this activity was identified as mixed fission products
(approximately 3 mCi of 1311 were detected). The total amount of active
particulates released during the period was 183 uCi. Inert gases released
from the 3039 and 7911 Stacks averaged less than 0.4% and 0.37%, respectively,
of the calculated maximum permissible operating level for these stacks.

Individual stack releases are listed in Table 3; the total releases are

compared on a monthly basis in Fig. 7.
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Measured at Sampling Stations 3
and 4 (See Fig.3)



11

*}s0] Kjjusejieapeu) o_aEamm

‘G pue $ spunoJdo |ejung AQq 38910 3B
911UM 0} pasea|ay AllA|10BO|pEY PUB MO|4 Weals ‘ve ‘Bid 3
v861 €861 A c86! m
SVYVFr rTWNVYWS4HdTCPaONOSY PP WY W4 Tr[aNDoO
0 0
| R O I R N N R B B X_..\.ﬂ _//_m. T
n
:
m 0§ |- 0¢
> oy
Z >
m 2
o >
2 oot |- 0oL O
9 =
> P s
w < .w
o "o
oSl |- 0G|
> @ .N
wv -
— w
3 e _
w = 3
X 002 |- —1 002
S S3Sv3T3H G "ON ANNOHD TVIHNG ===~~~
= S3ISVIT3H ¥ "'ON ANNOYD IVIHNG — ——-
MOTd WV3HLS 3
0S2e N [N AN AN SN S U S S SN (N I S S S S R S S E—— 0s2

v2.l98-0¢v8 DMA-TNHO



12

SJ0}IUO UOIDIPDY PuD Suol}Dig Buldwog ¥881) YOO HYM 404 up|d uoipd0T ¢ "big

SYILINW HOLINOW NOILVIOVY ®
v16 omm 009 00v 00z O NOILV1S ONINdWVS ¥
I i 1 v 1 i 1
000€ 0002 00O} ) x
L334 WYQ MVO ILIHM S
YI3M 1SIM s zo_::m/ =
NOLLVLS (3SQ NI LON) b 'ON Lid "M 1T e -
ONIYOLINOW H (35S0 NI LON) SIHONIHL ‘MY'T . S
Y Sv3 2
-7 N € NOILVLS L ©
.es \ﬁ\Qn\V
SONOd - =Raw
3LSVM SS3204d v zo_b;m/ ) Y /s 0N w3y
g - ; ; IvS0dsIa \\
006. ONIGING
W4 H HN‘ 1 f 1 3LSYM QIN0SZ
e ‘07,6 'ON v3yv ] \_. ."Q
: 1vS0dSIa R
SNOILVLS . ;
\ m 9NIHOLINOW ILSYM o...& A &
—_ ‘vhoLLiaay \.&o (38N NI LON)
026L ONIQTING / \NN + ©o(Slid M
‘nyL wm\l o % C \ .
£0GZ 9NIGTING "3'Y'S'W b )
Y~ NISVE 31SVM
(321AH3S 40 LNO) ANOJ ILSYM NI HTWI
00SZ 9NIGTINE d'd'S'N 300188 (350 Ni LON)
0oss }'ON Lid 3LSYM
NISYE ONITLL3S ILSYM
$53204d Q3INOONV8Y ¥ ‘ON V3HV 1¥S0dSIa 3LSYM QIN0S
(2 NOILVLS) 3NN "o LNV LNIWLYINL N
3349 NVO _ FLIHM AR . 39VM3s ;
- rl:um_ N §
31dNOJ 00SY i LNVd INJWLY3YL : WS0dSIa 3LSYM G110S
, JLSYM SS3008d N
¥FIYI NYO ILIHM i [ “SANOJ 06} -HW ~
HONVYE LS HiAlH _
260€ '9078 ¥ ¥ 0

CHOYZIL-BL OMO-INHO



MILLICURIES PER MONTH,
AVERAGE

103 CUBIC METERS PER
MONTH, AVERAGE

13

ORNL-DWG 83C-111008B

o

| ———

1980 1981 1982 1983 1984 THIS
TO0 MONTH

DATE

Fig. 4. °°Sr Discharges From PWTPo
White Oak Creek.

25
20
15
10
5
0
1980 1981 1982 1983 1984 THIS
TO MONTH
DATE

Fig. 5. Process Waste Volumes Treated
inthe PWTP.

S ST T TR T
R v A L AR YA I AR IR IS

¥

o e s



CuBIC METERS PER MONTH,
AVERAGE

g
o)

MILLICURIES PER MONTH,
AVERAGE

14

ORNL-DWG 83C-11101B

1000
800
600
400
- { t l }
0
1980 1981 1982 1983 1984 THIS
T0 MONTH
DATE
. 6. Low—Level Waste Volume Generated
this Month.
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Fig. 7. Total Activity Released in Gaseous Waste

(Mainly MFP; Does not Incilude Rare Gases or
Other Nonadsorbable species). ORNL's
Maximum Permissible Operating Level is

13 curies per Quarter.
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SUMMARY

A total of 358 mCi of 90sr was discharged to White Oak Lake from
ORNL sources; drainage from the burial grounds, contaminated flood-
plains, and the dormant pit disposal area accounted for 89% of this
total. The ﬁnvironmental and Occupational Safety Division measured a
360 mCi release of 20sr at the White Oak Dam sample station during the
period. Approximately 3.8 mCi of radioactivity identified as 1317 was

emitted with the gaseous waste from the ORNL stacks.

AR



RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of May was 0.2% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 6.3% of the
MPCy; (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy,
in the river that could result from ORNL waste releases.

During the month, 0.360 Ci of 9OSr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-—
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The total flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 200 x 104 m3 and 33 x 104 m3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months,

The White Oak Creek and Melton Branch watersheds discharged a total
of 358 mCi of 9" r into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
as follows: A total of 0.2 mCi of 903r was released by the Process Waste
Treatment Plant, 0.9 mCi of 90gsr was released from the 190 pond system, and

a total of 22.6 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 90sr dis-
charged into the White Oak Creek and Melton Branch watersheds and the
discharge into White Oak Lake from the LLW pit disposal area. Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the
listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

90Sr Discharge (mCi)
By Measurement By Difference

Flume 5.4
190 Ponds 0.9
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 22.6
29.1
7500 Sampling Station 182.0
Burial Grounds 1 and 3 and Floodplains 152.9
Station 3 280.0
Burial Ground 4 98.0
Melton Branch
7900 Area (HFIR and TRU) 0.8
7500 Area (NSPP and MSRE) 6.5
7.3
Station 4 67 .4
Burial Ground 5 60.1

Liquid LLW Pit Disposal Area

East Weir n,2
West Weir 10.4
10.6

Total 90gr to White Oak Lake (Stations 3 358.0
and 4 plus Ground Disposal Area)

Total 90Sr from Burial Grounds, Ground 321.6
Disposal Area, and Floodplains

Percent 20Sr from Burial Grounds, Ground 89.8%
Disposal Area, and Floodplains




Process Waste

A total of 2.27 x 104 p3 of process waste was treated by ion exchange.
0f this amount, 2.11 x 104 3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
0ak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 40 ion exchange

column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimum Average

Run time (h) 35.0 10.0 27.5

Volume treated (m3) 533 133 443



Liquid Low-Level Waste

Both of the evaporator systems were operated in parallel during
the month. The average boil-down rate was 0.69 m3/h.

A summary of storage operations is given below:

m3

Total Volume Generated 597.1
Volume Transferred to Evaporators 541.0
South Tank Farm Inventory:

Beginning of Month 226.0

End of Month 226.0
Service T;nk Inventory:

W-21, Beginning of Month 64.9

W-21, End of Month 68.0

W-22, Beginning of Month 47.7

W-22, End of Month 19.5

W-23, Beginning of Month 57.1

W~23, End of Month 98.5
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 215.0

Total Volume at End of Month 351.8




A list of major contributors of liquid low-level waste is given below.

Figure 6 compares the volumes of liquid LLW generated each month.

m3
Transuranium Processing Area 0.0
Building 3019 87.3
Building 3525 23.7
Radioisotopes Processing Area 24,9
ORR and BSR 61.4
High Flux Isotope Reactor 69.0
Fission Products Development Laboratory 64.43
4500 Complex ' 67.0
Building 3544 | | 105.8

aThe storage tank pit has an inleakage problem from groundwater, and this is
the volume of water jetted from the pit during the month. The pit can only
be jetted to the liquid LLW line, since it was designed in this fashion.
Gaseous Waste
The ORNL stacks discharged <3.8 mCi of gaseous radioactive 1317 this
month., Miscellaneous short-lived_nonfilterable radioactive nuclides (an
insignificant hazard relative to 131I, 3H, and noble gas releases) were also
detected. The total amount of active particulates released during the
period was 345 uCi. Inert gases released from the 3039 and 7911 Stacks
averaged less than 1.5% and 0.8%, respectively, of the calculated
maximum permissible operating levels for these stacks. Individual

stack releases are listed in Table 3; the total releases are compared

on a monthly basis in Fig. 7.
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Measured at Sampling Stations 3
and 4 (See Fig.3)
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Fig. 6. Liquid Low-Level Waste Volume Generated
This Month.
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Fig. 7. Total Activity Released in Gaseous Waste (mainly
11, not including rare gases or other non-
filterable species). Maximum -Permissible
Operating Level Is 13 Ci/Quarter.
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SUMMARY

A total of 79 mCi of 90sr was discharged to White Oak Lake from
ORNL sources; drainage from the burial grounds, contaminated flood-
plains, and the dormant pit disposal area accounted for 93% of this
total. The Environmental and Occupational Safety Division measured a
98 mCi release of 90gr at the White Oak Dam sample station during the
period. Approximately 332 mCi of 1311 were emitted with the gaseous

waste from the ORNL stacks.,




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of June was 0.1% of the
MPCy (Fig. 14). Samples taken at the confluence of White 0Oak Creek and the
Clinch River indicated the radioactive contamination to be 6.3% of the MPCy
(Fig. 1B). At this sample point, very little dilution from the river has
occurred; therefore, this value represents the maximum percentage MPCy in
the river that could result from ORNL waste releases.

During the month, 0.098 Ci of 90gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-—
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is shown
in Fig. 2. The total flows for White Oak Creek and Melton Branch, as
measured at Stations 3 and 4, were 45.4 x 104 m3 and 4.9 x 104 m3, respec—
tively. Figure 2A shows the stream flow (Station 3 plus Station 4) and
radioactivity releases from Burial Grounds 4 and 5 for recent months.

The White Oak Creek and Melton Branch watersheds discharged a total
of 79 mCi of 90sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
as follows: A total of 0.2 mCi of 905r was released by the Process Waste
Treatment Plant, 0.5 mCi of 90gr was released from the 190 pond system, and

a total of 1l1.1 mCi of 90gr was released from the sanitary system.



The following tabulation lists the measured amounts of 90gr discharged
into the White Oak Creek and Melton Branch watersheds and the discharge
into White Oak Lake from the liquid LLW pit disposal area. Contributions
from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White Oak Creek

90gy Discharge (mCi)
By Measurement By Difference

Flume 7.3
190 Ponds 0.5
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 11.1
19,1
7500 Sampling Station 44 .0
Burial Grounds 1 and 3 and Floodplains 24,9
Station 3 36
Burial Ground 4 11.1
Melton Branch
7900 Area (HFIR and TRU) <0.1
7500 Area (NSPP and MSRE) 545
5.5
Station 4 37
Burial Ground 5 31.5

Liquid LLW Pit Disposal Area

East Weir <0.1
West Weir 6.4
6.4
Total 90sr to White Oak Lake (Stations 3 79.4
and 4 plus Ground Disposal Area)
Total 9osr from Burial Grounds, Ground 73.9
Disposal Area, and Floodplains
Percent 90gr from Burial Grounds, Ground 93.1

Disposal Area, and Floodplains




Process Waste

A total of 1.63 x 104 m3 of process waste was treated by ion exchange.
0f this amount, 1.50 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters,

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 29 ion exchange

column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimum Average

Run time (h) 35.5 22.0 27.7

Volume treated (m3) 524 370 440



Liquid Low-Level Waste

Both of the evaporator systems were operated in parallel during
the month. The average boil-down rate was 0.43 m3/h.

A summary of storage operations is given below:

m3

Total Volume Generated 307.5
Volume Transferred to Evaporators 272.3
South Tank Farm Inventory:

Beginning of Month 226.0

End of Month 226.0
Service Tank Inventory:

W-21, Beginning of Month 68.0

W-21, End of Month 67.9

W-22, Beginning of Month 19.5

W-22, End of Month 32.5

W-23, Beginning of Month 98.5

W-23, End of Month 132.7
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 351.8

Total Volume at End of Month 351.8




A list of major contributors of liquid low-level waste is given below.

Figure 6 compares the volumes of liquid LLW generated each month.

m3
Transuranium Processing Area 0.0
Building 3019 30.1
Building 3525 18.2
Radioisotopes Processing Area 14.0
ORR and BSR 32.2
High Flux Isotope Reactor 53.0
Fission Products Development Laboratory 53.08
4500 Complex 16.4
Building 3544 75.4

arhe storage tank pit has an inleakage problem from groundwater, and this is
the volume of water jetted from the pit during the month. The pit can only
be jetted to the liquid LLW line, since it was designed in this fashion.
Gaseous Waste
The ORNL stacks discharged 332 mCil of gaseous radioactive 1311 this
month. Miscellaneous short-lived nonfilterable radioactive nuclides (an
insignificant hazard relative to 1311, 33, and noble gas releases) were
also detected. The total amount of active particulates released during the
period was 105 uCi. Inert gases released from the 7911 Stack averaged
<0.9% of the calculated maximum permissible operating level for this
stack?, 1Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.

TTHe Balk of This activity was released during a "short-life fission product”

run (or runs).
2Comparable data for the 3039 Stack System is not available because of the

changeover to the computerized data accumulating system; however, moni-
toring systems indicate this pollutant to be <5% of the stack maximum
permissible operating level,
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Fig. 2. %9Sr Released to White Oak Lake as
Measured at Sampling Stations 3
and 4 (See Fig.3)
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Fig. 4, J0Sr Discharges in Waste From
PWTP to White Oak Creek.
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Fig. 5. Process Waste Volumes Treated
in the PWTP.
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Fig. 6. Liquid Low-Level Waste Volume Generated
This Month.
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SUMMARY

A total of 136 mCi of 9OSr was discharged to White Oak Lake from
ORNL sources; drainage from the burial grounds, contaminated flood-
plains, and the dormant pit disposal area accounted for 78% of this
total. The Environmental and Occupational Safety Division measured a
170 mCi release of 90gr at the White Oak Dam sample station during the
period. The activity emitted with the gaseous wastes from the ORNL
stacks remained low. The bulk of this contamination was identified as
short-lived mixed fission products; the total 1317 release was less

that 47 mCi.

There was one Unusual Occurrence reported during this period.




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radioactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of July was 0.27% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radioactive contamination to be 18.07% of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCy
in the river that could result from ORNL waste releases.

During the month, 0.170 Ci of 0gr passed over White Oak Dam.

White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is shown
in Fig. 2. The total flows for White Oak Creek and Melton Branch, as measured
at Stations 3 and 4, were 73.4 x 104 m3 and 8.7 x 104 m3, respectively.
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.

The White 0ak Creek and Melton Branch watersheds discharged a total
of 134 mCi of 70sr into White Oak Lake.

The controlled releases into the White Oak Creek during the period were
as follows: A total of 0.04 mCi of 90gr was released by the Process Waste
Treatment Plant, 0.5 mCi of 905r was released from the 190 pond system, and

a total of 13 mCi of 90gr was released from the sanitary system.



The following tabulation lists the measured amounts of 90gr discharged
into the White Oak Creek and Melton Branch watersheds and the discharge into
White Oak Lake from the liquid LLW pit disposal area. Contributions from
Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5 (Melton
Branch) are calculated as the differences between the sums of the listed
branch streams and the measurements at Stations 3 and 4 (see Fig. 3).

White 0Oak Creek

N0gy Discharge (mCi)
By Measurement By Difference

Flume 10.0
190 Ponds 0.5
Process Waste Treatment Plant 0.04
Sewage Treatment Plant 13.0
23.5
7500 Sampling Station 90.0
Burial Grounds 1 and 3 and Floodplains 66.5
Station 3 93.0
Burial Ground 4 3.0
Melton Branch
7900 Area (HFIR and TRU) Not Applicable
7500 Area (NSPP and MSRE) 5.8
5.8
Station 4 41
Burial Ground 5 35.2

Liquid LLW Pit Disposal Area

East Welr <0.3
West Weir 1.2

1.5

Total 90sr to White Oak Lake (Stations 3 135.5
and 4 Plus Ground Disposal Area)

Total 9OSr from Burial Grounds, Ground 106.2
Disposal Area, and Floodplains

Percent 90Sr from Burial Grounds, Ground 78.3
Disposal Area, and Floodplains

L Rdr s N s e e s A e




Process Waste

A total of 2.18 x 104 m3 of process waste was treated by ion exchange.
Of this amount, 1.95 x 104 13 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
0ak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 29 ion exchange

column runs was made. The following is a summary of the column operation

experienced:

Maximum Minimum Average

Run time (h) 38.5 21.0 28

Volume treated (m3) 522 306 406



Liquid Low-Level Waste

The annex evaporator 2-A2 is currently out of service for heating coil
evaluation and repairs to the service pipe systems., The average boil-down
rate of the A-2 system was 0.50 m3/h.

A summary of storage operations is given below:

m3

Total Volume Generated 440.3
Volume Transferred to Evaporators 369.1
South Tank Farm Inventory:

Beginning of Month 226 .0

End of Month 226.0
Service Tank Inventory:

W-21, Beginning of Month 67 .9

W-21, End of Month 100.4

W-22, Beginning of Month 32.5

W-22, End of Month 52.6

W~23, Beginning of Month 132.7

W-23, End of Month 61.2
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 351.8

Total Volume at End of Month 495,0




A list of major contributors of liquid low-level waste is given below.

Figure 6 compares the volumes of liquid LLW generated each month.

m3
Transuranium Processing Area 16.9
Building 3019 40.8
Building 3525 15.9
Radioisotopes Processing Area 27 42
ORR and BSR 36.3
High Flux Isotope Reactor 66.3
Fission Products Development Laboratory 34,82
4500 Complex 38.8
Building 3544 125.6

8the storage tank pit has an inleakage problem from groundwater, and this is
the volume of water jetted from the pit during the month. The pit can only
be jetted to the liquid LLW line, since it was designed in this fashion.
Gaseous Waste
The ORNL stacks discharged 47 mCi of gaseous radioactive 1313 this
month. The total amount of active particulates released during the period
was 109 pCi. Inert gases released from the 7911 Stack averaged <0.3% of the
calculated maximum permissible operating level for this stack. Individual

stack releases are listed in Table 3; the total releases are compared on a

monthly basis in Fig. 7.



Unusual Occurrence

Unusual Occurrence Report No. ORNL 84-5-0P-84-1 was filed during the
reporting period. The event occurred when liquid low-level waste (LLW)
collection tank W.lA was unintentionally pressurized causing radioactive

vapor to be exhausted via the tank vent system. The resultant surface con-

tamination was minor, and the exposed area was decontaminated with a 4-

manhour effort.
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SUMMARY

Operation of the Waste Monitoring and Collection Systems for the
month of August was routine. The total amount of 0gy discharged
into White Oak Lake from ORNL sources was 108 mCi; drainage from the
burial grounds, contaminated floodplains, and the dormant pit disposal
area accounted for 77% of this total. The Environmental and
Occupational Safety Division measured a 140 mCi release of 90sr at the
White Oak Dam sample station (0.1% MPCy in the Clinch River for
recorded flows). The measured release of gaseous 1317 from the ORNL

stack systems was approximately 3 mCi.
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RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The calculated radiocactive contamination in the Clinch River resulting
from contamination in White Oak Creek for the month of August was 0.17% of
the MPCy (Fig. 1A). Samples taken at the confluence of White Oak Creek and
the Clinch River indicated the radiocactive contamination to be 12.0% of the
MPCy (Fig. 1B). At this sample point, very little dilution from the river
has occurred; therefore, this value represents the maximum percentage MPCyy
in the river that could result from ORNL waste releases.

During the month, 0.140 Ci of 90sr passed over White Oak Dam.

White Qak Creek Monitoring

The strontium and gross beta activity measurements made at the sam—
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Oak Lake is
shown in Fig. 2. The total flows for White Oak Creek and Melton Branch, as
04 m3

measured at Stations 3 and 4, were 68.1 x 104 and 7.9 x 1 respectively,

s
Figure 2A shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months.,

The White Oak Creek and Melton Branch watersheds discharged a total
of 107 mCi of 9OSr into White 0Oak Lake.

The controlled releases into the White Oak Creek during the period
were normal: A total of 0.2 mCi of 90sr was released by the Process Vaste

Treatment Plant, 0.3 mCi of 90gr was released from the 190 pond system, and

a total of 12.0 mCi of 90Sr was released from the sanitary system.



The following tabulation lists the measured amounts of 9osr discharged
into the White Oak Creek and Melton Branch watersheds and the discharge into
White Oak Lake from the liquid LLW pit disposal area. Contributions from
Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5 (Melton
Branch) are calculated as the differences between the sums of the listed

branch streams and the measurements at Stationms 3 and 4 (see Fig. 3).

White Oak Creek

0gy Discharge (mCi)
By Measurement By Difference

Flume 7.9
190 Ponds 0.3
Process Waste Treatment Plant 0.2
Sewage Treatment Plant 12.0
20.4
7500 Sampling Station 55.0
Burial Grounds 1 and 3 and Floodplains 34.6
Station 3 79.0
Burial Ground 4 24 .0
Melton Branch
7900 Area (HFIR and TRU) Not Applicable
7500 Area (NSPP and MSRE) 4.0
4.0
Station &4 28
Burial Ground 5 24.0
Liquid LLW Pit Disposal Area
East Weir 0.1
West Weir 0.5
0.6

Total 20Sr to White Oak Lake (Stations 3 107 .6
and 4 Plus Ground Disposal Area)

Total %03r from Burial Grounds, Ground 83.2
Disposal Area, and Floodplains

Percent 90gr from Burial Grounds, Ground 77.3
Disposal Area, and Floodplains




Process Waste

A total of 1.93 x 104 m3 of process waste was treated by ion exchange.
0f this amount, 1.79 x 104 m3 were released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 4; the waste volume
processed, compared to previous months, is shown in Fig. 5. The main con-
tributors to the system are listed in Table 2. A total of 34 ion exchange

column runs was made. The following is a summary of the column operation

experienced:
Maximum Minimum Average
Run time (h) 38.5 23 28.6

Volume treated (m3) 557 339 443



Liquid Low-Level Waste

The annex evaporator 2-A2 remained out of service during the period
pending completion of service pipe repairs. The average boil-down rate
of the A-2 system was 0.48 m3/h.

A summary of storage operations is given below:

m3

Total Volume Generated 236.9
Volume Transferred to Evaporators 353.9
South Tank Farm Inventory:

Beginning of Month _ 226.0

End of Month 226.0
Service Tank Inventory:

W-21, Beginning of Month 100.5

W-21, End of Month 27 .9

W-22, Beginning of Month 52 .4

W-22, End of Month 43,5

W-23, Beginning of Month 62.1

W-23, End of Month 93.5
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 495.0

Total Volume at End of Month 525.7




A list of major contributors of liquid low-level waste is given

below. Figure 6 compares the volumes of liquid LLW generated each

month.
m3
Transuranium Processing Area 9.6
Building 3019 38.4
Building 3525 18,2
Radioisotopes Processing Area 24,7
ORR and BSR 3.0
High Flux Isotope Reactor 0
Fission Products Development Laboratory 37.62
4500 Complex 30.3
Building 3544 64.1

a8The storage tank pit has an inleakage problem from groundwater, and

this is the volume of water jetted from the pit during the month.

The pit can only be jetted to the liquid LLW line, since it was

designed in this fashion.

Gaseous Waste
The ORNL stacks discharged 3 mCi of gaseous radioactive 1311 this

month. The total amount of active particulates released during the
period was 71 uCi. Inert gases released from the 7911 Stack averaged
<0.9% of the calculated maximum permissible operating level for this

stack. Individual stack releases are listed in Table 3; the total

releases are compared on a monthly basis in Fig. 7.
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SUMMARY

A total of 235 mCi of 90gr was discharged to White Oak Lake from
ORNL sources; drainage from burial grounds, contaminated floodplains, and
the dormant pit disposal area accounted for 63% of this total. The
Environmental and Occupational Safety Division measured a 230-mCi
release of 90gr at the White Oak Dam sample station during the period.
The activity emitted with the gaseous waste from the ORNL stacks remained
low. The bulk of this contamination was identified as short-lived mixed

fission products; the total release of 1317 yas less than 2 mCi.




RADIOACTIVE EFFLUENTS

Liquid Waste

Release to Clinch River

The resultant dose to the body of an individual drinking water at the
confluence of White Oak Creek and the Clinch River is shown in Figure 1.
This calculation is based on measurements of radioactivity at this loca-
tion, and it represents the maximum possible dose that a member of the
general public could receive from the ingestion of water released from the
ORNL reservation,

The calculated dose resulting from the ingestion of Clinch River water
downstream from the White Oak Creek confluence (Fig. 2) is based on the
measurement of radioactivity released from White Oak Dam, and it assumes
that complete mixing with the river water has occurred.

For all dose calculations based on the ingestion of water, an individ-
ual was assumed to drink 2.2 liters per day for the full month covered by
this report. The dose calculations are based on assumptions given in ICRP
26/30 and using EPA weighting factors.

A total of 230 mCi of 90gr was released from White Oak Lake during
the period. The H3 released over the dam amounted to 590 Ci, and the TRU
assay was 1.0 mCi at this station. The mean weekly discharges of 9OSr,

H3, TRU, and gross beta activities are shown in Figs. 3, 4, 5, and 6.



White Oak Creek Monitoring

The strontium and gross beta activity measurements made at the sam-
pling stations in the tributaries to White Oak Lake are listed in Table 1.
A monthly comparison of the strontium released into White Qak Lake is
shown in Fig. 7. The total flows for White Oak Creek and Melton Branch, as

measured at Stations 3 and 4, were 83.3 x 104 and 20.8 x 104 m3 respectively.

s
Figure 8 shows the stream flow (Station 3 plus Station 4) and radioactivity
releases from Burial Grounds 4 and 5 for recent months,

The White Oak Creek and Melton Branch watersheds discharged a total
of 233 mCi of 903r into White Oak Lake.

The Process Waste Treatment Plant and the 190 pond system released
0.48 and 0.34 mCi of 90sr into White Oak Creek during the period. A total
of 70 mCi of 90gr was released from the sanitary waste system. Most of
this activity was contained in contaminated ground water which infiltrated
the system at the Bldg. 3019 area. The origin of the activity was traced

to a broken LLW transfer line which services Bldg. 3074. The contaminated

sanitary drain has been by-passed by means of a temporary pumping station.




The following tabulation lists the measured amounts of 0gr dis-

discharge into White Oak Lake from the LLW pit disposal area,

White QOak Creek

_ charged into the White Oak Creek and Melton Branch watersheds and the
Contribu-
tions from Burial Grounds 1, 3, and 4 (White Oak Creek) and Burial Ground 5
(Melton Branch) are calculated as the differences between the sums of the

listed branch streams and the measurements at Stations 3 and 4 (see Fig. 9).

90gr Discharge (mCi)

By Measurement

By Difference

Flume 7.2
190 Ponds 0.34
Process Waste Treatment Plant 0.48
Sewage Treatment Plant 70.0
78.0
7500 Sampling Station 159
Burial Grounds 1 and 3 and Floodplains
Station 3 180
Burial Ground 4
Melton Branch
7900 Area (HFIR and TRU) 0.14
7500 Area (NSPP and MSRE) 8.1
8.2
Station 4 53
Burial Ground 5
Liquid LLW Pit Disposal Area
East Weir 0.02
West Weir 2.3
2.3

Total 90Sr to White Oak Lake (Stations 3 235
and 4 plus Ground Disposal Area)

Total 9Osr from Burial Grounds, Ground
Disposal Area, and Floodplains

Percent 9OSr from Burial Grounds, Ground
Disposal Area, and Floodplains

81

21

45

147

63



Process Waste

A total of 2.63 x 10% m3 of process waste was treated by ion exchange.
O0f this amount, 2.57 x 104 p3 yere released to White Oak Creek; the remainder
was used for process operations such as backwashing of filters.

The strontium activity released from the process waste system to White
Oak Creek, compared to previous months, is shown in Fig. 10; the waste volume
processed, compared to previous months, is shown in Fig. 11. The main con-
tributors to the system are listed in Table 2. A total of 40 ion exchange

column runs was made. The following is a summary of the column operation

experienced:
Maximum Minimum Average
Run time (h) 34.5 29.0 31.0
Bed Volume Treated 575 399 491

(1 BV = 1.3 m3)

Liquid Low-Level Waste

The source of the activity which infiltrated the sanitary system was
traced to the Bldg. 3074 LLW drain which is located immediately north -of
Bldg. 3019. A chemical ware section of the pipe system was corroded by
decontamination fluids used in the building. The damaged section of the
line has been removed, and the remaining ends of the line were plugged.

Building 3074 will utilize a portable tank system pending installation of

a new drain line.




Both of the evaporator systems were operated during the reporting
period. The average boildown rate was 0.56 m3/h.

A summary of storage operations is given below:

m3

Volume Transferred to Service Tanks W-21 or W-22 457.5
Volume of LLW Feed to Evaporators 436 .7
Volume of Evaporator Concentrate to W-23 53.3
Service Tank Inventory:

W-21, Beginning of Month 44,1

W-21, End of Month 64,5

W-22, Beginning of Month 162.8

W-22, End of Month 109.7

W-23, Beginning of Month 155.3

W~-23, End of Month 76.7
South Tank Farm Inventory:

Beginning of Month 266.0

End of Month 261.0
Melton Valley Waste Storage Facility Inventory:

Total Volume at Beginning of Month 795.8

Total Volume at End of Month 965.6%

(Note: Liquid low-level waste is pumped from the area collection tanks
into W-21 and W-22, which act as feed tanks for the evaporator.
Evaporator concentrate is stored in W23 prior to transfer to the
Melton Valley Storage Tanks).

*This total includes 39.6 m3 of waste which consists of bleed-back from
the NHF well and decontamination fluids which are scheduled for
reprocessing by evaporation,



A 1list of major contributors of low-level waste is given below.

Figure 12 compares the volumes of liquid LLW generated each month.

m3
Building 3019 29.3
Building 3525 10.5
Radioisotopes Processing Area 57 .9
ORR and BSR 71.7
High Flux Isotope Reactor 67.7
Fission Products Development Lahoratory 68.72
4500 Complex 13.1
Building 3544 146.9

4The storage tank pit has an inleakage problem from groundwater, and this
is the volume of water jetted from the pit during the month. The pit
can only be jetted to LLW, since it was designed in this fashion.
Gaseous Waste
The ORNL stacks discharged approximately 2 mCi of gaseous 1311 this
month The total amount of active particulates released during the period
was 45 puCi, Inert gases released from the 3039 and 7911 Stacks averaged
less than 0.54% and 0,127, respectively, of the calculated maximum per-
missible operating levels for these stacks. Individual stack releases

are listed in Table 3; the total releases are compared on a monthly basis

in Fig. 13.
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CURIES PER MONTH
AVERAGE
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Fig. 7. 99Sr Released to White Oak Lake as
Measured at Sampling Stations 3
and 4 (See Fig.9)
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Fig. 13. Total Activity Released in Gaseous Waste (Mainly
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species). Maximum Permissible Operating Level is 13 Ci
per Ouarter,
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